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Program Summary
Friday-April, 11th
Events

Time

Location

7:30

IJAS Registration

Registration Desk, Iowa Hall,
outside Ballantyne Auditorium

8:00

Registration Desk Opens

Registration Desk, Iowa Hall,
outside Ballantyne Auditorium

Breakfast

Iowa Hall, First Floor, Fishbowl

IJAS Competition

Iowa Hall, 2nd Floor ,West Dinning Area
and Marlin Room & 3rd Floor, Amana Room,
Gritter Room and Iowa Room D

Workshop: A Natural History Database for Iowa

Iowa Hall, 3rd Floor, Iowa Room A, B & C

8:0010:30

10:30

Break

11 :00- General Session I-Nuclear Power Plants: Their
11 :55
Operation and Safety

Iowa Hall, Ballantyne Auditorium

Noon
-1:15

Award Luncheon
Presentation of IJAS Awards

Mansfield Center

IAS Business Meeting

Cedar Hall, Room 234

Senior Academy Poster Set-up

Poster Room, Iowa Hall, 2nd Floor
West Dinning Area

Symposia, See Symposia pages for selections

See Symposia pages for locations

Teaching Seminar-The Elements of Leadership

Iowa Hall, Ballantyne Auditorium

1:302:15

2:304:30

Senior Academy Poster Set-up

Poster Room, Iowa Hall, 2nd Floor
West Dinning Area

4:30

Senior Poster Session Begins

Poster Room, Iowa Hall, 2nd Floor
West Dinning Area

5:006:00

Social Hour
Senior Poster Session Continues

Poster Room, Iowa Hall, 2nd Floor ,Hall of Honor

6:007:30

President's Banquet

Mansfield Center

8:009:00

General Session II-Teaching Science Using Visual
Iowa Hall, Ballantyne Auditorium
Demonstrations
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Program Summary

Saturday-April 12th
Time
8:00

8:2010:45

Events
Registration Desk Open

Registration Desk, Iowa Hall, First Floor

Breakfast

Iowa Hall, First Floor, Fishbowl

Section Meetings
See Section Meeting Schedules for details

See Section Meeting Schedules for details

11:00- General Session Ill-Marking up the Genome:
12:00
Why Genetically Identical Cells Look Different
Noon
-1:15

Iowa Hall, Ballantyne Auditorium

Bidding for IJAS Auction ends at noon.

Registration Desk, Iowa Hall, First Floor

ESTA Award Luncheon

Iowa Hall, Sammy's Cafe

Auction Items may be picked up from 1-3pm
1:155:00

Location

Section Meetings Continue
Afternoon Snack
Fieldtrips, See Field Trip pages for details

Registration Desk, Iowa Hall, First Floor
See Section Meeting Schedules for details
Iowa Hall, First Floor, Fishbowl
All tours are carpool on your own, pick-up maps
at the Registration Desk

Second Annual IAS Picnic
5:008:30

Indian Creek Nature Center
Picnic Program

The Registration Desk will be open from 8:00am-noon and 1:15-5:00pm on Friday and from 8:00am-noon and 1:00-3:30pm on Saturday.
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General Session One
Nuclear Power Plants: Their Operation and Safety
Frank Brush, Senior Project Engineer and Inspector for the Nuclear Regulatory
Commission, Retired 2007
The Iowa Utilities Board reports that Iowa's electrical
generation capacity is heavily dependent upon coal. Currently 75.6% comes from coal; nuclear 11.2%, natural
gas 5.3%, wind 5.1 %, hydro 2%, fuel oil/
petrole 1 i . .J¾ , and other renewable energy .3%. Of
• thirty-one states that utilize nuclear energy Iowa ranks
30th in capacity. The challenge for the future is to obtain·reliable, clean, safe, and reasonably priced energy. Is
nuclear energy one of those sources?
Frank Brush brings a unique perspective to the IAS Annual Meeting. After service in the Navy he worked at
Stone and Webster Engineering on new nuclear plant
construction support. He began work at the Duane Arnold Energy Center in Cedar Rapids in 1977 before
joining the Nuclear Regulatory Commission in 1989. He
has served as a plant resident inspector and worked on a "Tiger Team" reviewing interim corrective measures for
security following 9 / 11. He will discuss the level of risk associated with nuclear energy and other life activities including the sources and uses of radioactive materials in the _United States. He will also address changes made by
the safety culture brought about from lessons learned from Three Mile Island accident and Chernobyl. Learn
about reactor plant operation, nuclear safety, and waste disposal in the United States.
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General Session Two
Teaching Science Using Visual Demonstrations
C. Marvin Lang, Ph.D. & Donald L. Showalter, Ph.D., Emeritus Professors of
Chemistry, University of Wisconsin, Stevens Point
Be spellbound at this general session presented by
C. Marvin Lang and Donald Showalter from the
University of Wisconsin - Stevens Point. Join
your colleagues after the President's Banquet as we
wrap up Friday with an informative and entertaining evening through the wonders of chemistry.
Proving that they aren't merely pretty faces Dr.
Lang and Dr. Showalter do much more than entertain, having presented hundreds of chemical demonstration programs and workshops to excite and
educate students, teachers and the general public
through chemistry. See how dramatic demonstrations and hands-on activities help observers pay
close attention while graphically illustrating otherwise abstract concepts. This program will show
how you can learn a good deal of chemistry, have
fun at the same time, and diminish the "fear factor" associated with science.

C. Marvin Lang is a native of Chicago, Illinois. He earned a Bachelor of Science degree at Elmhurst College
(1961), a Master of Science in Chemistry at the University of Wisconsin - Madison (1964) and a Ph.D. in Physical
Chemistry at the University of Wyoming - Laramie (1970). Dr. Lang has been on the faculty of the University of
Wisconsin - Stevens Point since 1964 where he is currently Professor Emeritus of Chemistry.
Donald L. Showalter is originally from Louisville,
Kentucky. He received a B.S. degree from Eastern
Kentucky University (1964) and a Ph.D. degree in
Inorganic/Radiochemistry from the University of
Kentucky (1970). He spent a year as a Postdoctoral
Research Fellow at the Oregon State University
Radiation Center (1971). Dr. Showalter began his
teaching career at the University of Wisconsin Stevens Point in 1971. He retired in 2006 and was
designated Professor Emeritus of Chemistry and an
Honorary University Associate.
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General Session Three
Marking up the Genome: Why identical Cells Look Different
Pamela Geyer, Ph.D., Professor, Department of Biochemistry, University of Iowa
The genetic makeup of an individual plays a critical role in defining
appearance. The human genome contains three billion DNA base
pairs, stored on 23 pairs of chromosomes. During fertilization, a set
of maternal and paternal chromosomes come together, initiating developmental processes that produce hundreds of distinct cell types.
As these cells have identical genomes, non-gene or epigenetic factors
are required for determination of different cell fates. Multiple mechanisms of epigenetic regulation have been discovered, including modification of DNA by addition of a methyl group to the DNA base cytosine. In the human genome, nearly 70% of all CpG nucleotide pairs
are methylated. These methyl marks represent binding sites for protein complexes that shut genes off. DNA methylation is heritable and
reversible. Ultimately, the collaboration between genetics and epigenetics dictates human health, influencing processes involved in development, cancer and aging'.
Pamela Geyer studied biochemistry and received a B.Sc. degree with
Great Distinction from McGill University in Montreal, Canada, in
1978, a Ph.D. degree in biochemistry from Ohio State University in
1983, and was a Postdoctoral fellow Biology at John Hopkins University in Baltimore, Maryland, from 1983 - 1989. Dr. Geyer joined the
University of
Iowa in 1989
as an Assistant Professor of Biochemistry, served as the
Director of the Medical Scientist Training Program from
1999 - 2006, becoming Professor of Biochemistry in 2000.
Dr. Geyer's research interest includes understanding how
chromosome organization impacts gene expression. To
this end, she is participating in research focused on three
areas; study of the role of nuclear envelope proteins, such
as lamins, in gene expression in Drosophila; examining the
role of a chromatin insulator, known as the gypsy insulator, in defining domains of gene expression; and studying
the process of transvection, where enhancers on one chromosome activate transcription of the paired, homologous
promoter. These studies will provide insights into mechanisms of transcriptional regulation and its relationship to
human disease.
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Symposia
Symposium A-Airborne Human Factors and Smart Avionics
Cedar Hall, Room 234
About Brains and Planes: Cognitive Flight Test Research at the Operator Performance Laboratory (OPL)
Dr. Thomas Schnell, Ph.D., Associate Professor in Industrial Engineering, University oflowa
Current avionics systems are not aware of operator state and intent and they may overload pilots with non-essential information at the
worst of times, during levels of very high workload. Current avionics also tend to make routine tasks easier and difficult tasks harder, giving rise to excessive crew fatigue and poor automation supervisory performance during long duration cruise segments of the flight. At the
same time, modem military aircraft have fewer crew members and the missions have become more complex, involve more communication, coordination, and, in some cases, even involve control of external assets such as UAVs. Avionics are aware of aircraft system states
because many sensors provide relevant information about flight dynamics, navigation, engine, hydraulics, pneumatics, electrical systems,
radar, and weapons status. However, the most important, most capable, and most vulnerable system onboard, the human pilot (and
crew), is not an integrated part of the avionics sensor network. There is currently no reliable and robust operator state and intent classification system that is integrated into aircraft avionics. Research at OPL is designed to change that by making the human a part of the avionics system. What is needed is a quantum leap in sensing and information processing capability to enable reliable and robust pilot state
classification that takes human cognitive and physical capabilities and limitations into account. This presentation illustrates the work that
is ongoing at OPL in the field of Cognitive Avionics.
Tom Schnell is an Associate Professor in Industrial Engineering with a specialization in Human Factors/Ergonomics at the University of
Iowa. He is the Founder and Director of the Operator Performance Laboratory (OPL) at the Center for Computer Aided Design. He is
also the Project Development Director at the Center for Computer Aided Design (CCAD). The OPL conducts human factors research in
a number of areas of surface and air transportation. Tom has an undergraduate degree in EE and an MS and Ph.D. in Industrial Engineering with a specialization in Human Factors. He is a Commercial Pilot, Flight Instructor, glider and helicopter pilot with CE-500 and
AV-L29 type ratings. Tom's research focuses on cognitive avionics, operator state characterization, visual enhancement systems using
sensor fusion, Synthetic Vision Systems (SVS), augmented cognition and workload measurement using physiological methods. Tom is a
member of several technical societies and committees including the Human Factors and Ergonomics Society, Transportation Research
Board (TRB), th~ International Illumination Committee (CIE), and the American Institute of Aeronautics and Astronautics (AIAA). He
has authored or co-authored over 90 technical papers.

Synthetic Vision: Making Charles Lindbergh's Dream a Reality Tim Etherington, Principal Engineering
Manager, Rockwell Collins Advanced Technology Center, Cedar Rapids
Ever since the Wright Brothers left Huffman Field to fly across the countryside, the problem of reduced visibility has plagued aviation.
This problem still largely exists today. Although flight instruments have been created to allow humans to fly in reduced visibility conditions, a substitute for natural vision is desired to reduce flight delays and increase safety. This presentation will discuss research and flight
test projects at Rockwell Collins and show how synthetic vision, a computer generated view of the outside world, can be used to solve
this problem. Charles Lindbergh yearned for a pair of spectacles that would allow pilots to see through fog. We now have technology to
make that dream a reality.
Tim Etherington is a principal engineering manager at Rockwell Collins Advanced Technology Center. With more than 20 years experienence in avionics systems and flight desk design, he has extensive knowledge in the area of display concept design and flight critical certification methods. His research interests are in synthetic and enhanced vision, pathway and perspective displays for head-up, primary flight
and multi-function head down displays. Etherington led development on the Falcon 2000 and Candair RJ electronic flight display systems and the synthetic and enhanced vision research at Rockwell Collins for the past ten years. He holds FAA ratings for single and
multi-engine fixed wing aircraft and helicopters with Airline Transport Pilot and Citation type ratings. He holds a bachelor and masters
degrees in Electrical and Electronics Engineering from North Dakota State University.
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Symposia
Symposium B-Science & Technology Education at
Kirkwood Community Colleg·e
Robert Driggs, Dean Math/Science Department, Kirkwood Community College
Linn Hall, Room 218

1.

STEM (Science, Technology, Engineering, and Mathematics) education is receiving heightened attention as business, education, government, and industry focus
on ways of strengthening America's standing in all areas. This symposium will inelude a brief overview of programs at Kirkwood Community College followed by
a bus tour with stops in the Math/Science, Agriculture and Industrial Technology
Departments. Participants will see biotechnology, engineering, GIS and cadaver
labs, laser cutting tools, and a variety of eco-friendly features on campus including
prairie restoration, agricultural composting, and geothermal installations. Includes
bus tour with stops in the Math/Science, Agriculture and Industrial Technology
Departments.

Bob Driggs developed an early interest in science and completed his undergraduate degree in Chemistry at Iowa
State University. While in graduate school at the University of Illinois, he found a second passion - that of teaching. Having taught chemistry and computer science for twenty years, he is now the dean of the Mathematics and
Science Department at Kirkwood Community College. The department manages several National Science Foundation grants to recruit and support students aspiring to STEM careers.
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Symposia
Symposium C-Dinosaurs and Science: New Insights into the
Evolution, Extinction, and the World of Dinosaurs
Cedar Hall, Room 343
The World of the Dinosaurs: A View from the Iowa Area
BrianJ. Witzke, Ph.D., Iowa Geological Survey, Iowa DNR
The World of the Dinosaurs differed from the modem world in many ways, especially
in displaying 1) a warmer global climate, 2) an unfamiliar geography, and 3) seemingly
exotic terrestrial and aquatic ecosystems. The Iowa area occupied a position along the
eastern coastal margin of a vast interior seaway during portions of the Jurassic and Cretaceous. A geologic overview of the ancient environments and climate of this area provides the basic context for the menagerie of dinosaurs and other creatures, now preserved as fossils, which once lived in the region. Recent discoveries in areas bordering
the interior seaway provide a fascinating glimpse of the evolving and migrating dinosaur
faunas of North America during the Cretaceous. The mid Cretaceous deposits of the
Iowa area have yielded important information on ancient climates in the Cretaceous "greenhouse world," helping
to delimit processes that are relevant for understanding the climatic effects of global warming in the modem
world.

The Hierarchy of Certainty - Constraining and Enabling the Restoration of the Dead
Chris Brochu, Ph.D., University of Iowa
Dinosaurs capture the public eye more than most scientific subjects. They give us a wonderful opportunity to
show the public how the scientific process operates. This is too often hampered by differences between what scientists actually do and perceptions of what we do in the media and public at large. Dr. Brochu will discuss the role
played by dinosaurs in how science is conveyed to the public.

The Extinction of Dinosaurs and Subsequent Restructuring of Ecology: A New Twist in Evolutionary
Processes
Peter Sheehan, Ph.D., Milwaukee Public Museum
The extinction of dinosaurs by an asteroid impact exemplifies recent findings by paleontologists that sudden catastrophic events caused the major extinction events.
These findings fly in the face of longstanding explanations of the extinctions that
invoke gradual replacement of dominant groups by new groups through competition
and "survival of the fittest" . Advantages of mammals such as superior intelligence,
nurturing and teaching their young, and metabolic superiority did not pave the way
for them to replace dinosaurs. Instead, changes in the physical environment eliminated dominant groups and allowed survivors to replace them.

'
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Special Events
Workshop: A Natural History Data Base for Iowa
(Organized by the Iowa Natural History Association)
Friday, 8:00 - 10:30am
For people and organizations interested in Iowa flora, fauna, and microorganisms with data to
contribute to the establishment of A Natural History Data Base for Iowa (and those interested
1n
collecting
more).
The workshop will begin with an introduction to the overall project. Then a panel of people working with the different data bases recently developed in Iowa will present demonstrations (using the Internet in most cases). The workshop will finish with breakout groups focused on taxonomic groups who will be asked to prepare brief reports
of how the Iowa Natural History Data Base might best work.
The workshop should lead to developing a data base organized similar
to one of those developed by Iowa DNR, ISU herbarium, or one of the
data mapping programs. It may be that a protocol for the use of one or
more of these databases should be established. The intent is to bring data "out of the closets" where it exists so
future survey needs can be assessed. This data needs to be accessible by those interested in making environmental
use decisions beneficial to native wild life. Those with data to contribute need a convenient means of entering that
data. Both data entry and accessibility need to be managed for the benefit of both users and also the natural community.

Teacher Leadership Seminar: The Elements and Chemistry of Leadership
C. Marvin Lang & Donald L. Showalter
Friday, 2:30 - 3:30pm
Leaders are problem solvers! They are immersed in challenging and intriguing situations. They identify and solve
problems. Chemists are problem solvers, too! In fact, there are some that claim, "Chemistry is the problem!"
How is it that individuals interested in chemical phenomena, over many modem generations, have often held positions of great importance? In the last century Herbert Hoover was a chemical engineer before becoming President
of the USA. Margaret Thatcher was an analytical chemist before her tenure as Prime Minister of England. Knute
Rockne was a Professor of Chemistry at Notre Dame before taking over the reins of its football team as Coach.
Each of us could add a name to the list of renowned leaders in government, medicine, theology, law, etc., who had
prior significant experience with chemistry. What characteristics do they have in common?
The address will present the authors' thoughts and ideas on the subject ... ''What are the characteristics of a successful leader?" For example, "How do ordinary people perform extraordinary feats?" ''What motivates and inspires leaders to rise above themselves and get others to follow?" "What roles do self-disciple, honor and integrity
play in leader-ship?" These questions prompt answers and comments that will be punctuated with pertinent and
inspiring chemical demonstrations!
For biographies on Dr. C. Marvin Lang and Dr. Donald L. Showalter please see General Session II.
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Iowa Junior
Academy of Science
The Iowa Academy of Science established the _Iowa Junior .Apdemy of Science in 1932 with the goal of encouraging schools to develop science clubs and
other special science programs. Since
that time, IJAS has continually provided
middle and high school students with
resources and opportunities promoting
student research. The Iowa Junior Academy of Science Annual Meeting Competition is a long standing tradition. Participants bring a stand-alone scientific poster
of their project and present a 10 minute
oral presentation.
Middle and High
School students who have been awarded
a Starr Student Research Grant and/ or
won top honors at Iowa's state and regional science fairs are invited to participate in the competition.

vancement of Science National Conference. IAS covers the cost of the trip and
registration to these meetings. Middle
school students compete for the Most
Promising Young Scientist award, which
is a certificate and an IJAS T-shirt. All of
these awards are made possible through
support from the Iowa Space Grant Consortium, the Iowa Science Teacher's Section of IAS, the IJAS Annual Meeting
Auction, and board allocated funds. The
Iowa Space Grant Consortium has
awarded IJAS $6000 for this years competition with the stipulation that IAS
must raise an additional $6000 or more
to add to an IJAS Endowment fund.
Your purchases at the IJAS Auction are a
part of that match.

Seniors compete for one of two $500
college scholarships. Two 9th- l 1th graders are selected to represent Iowa at the American Junior
Academy of Science/ American Association for the Ad-

The IJAS Posters will be displayed on
Friday from 8:00 am to 1:15 pm. The
oral presentations will be from 8:30
am-10:30 am. Both sessions are open to all Annual
Meeting Participants.

2007-08 Starr Student Research Grant Awardees
IAS Member Frank Starr established the Starr Student Research Grants. IJAS Member students participate in a grant proposal
process in order to receive funding to support their individual science fair research. Starrs Grants assist students in gaining access to
items not normalfy available in their science classrooms and provide students with feedback on their research plan fry IAS members
before thry take the project to a Science Fair. Thisyear's awardees are:
Alyssa Baily
Zach Beaman
Nicholas Blint
Matthew Boddicker
Brandon Boyle
Ryan Brasser
Bailie Bryant
Dalton Bryant
Haley Burgess
Michaela Burt

Arthur Chou
Hannah Dotseth
Gayle Doud
Anna Earhart
Taylor Edgar
Ethan Erickson
Jade Goodman
Cathy Grouette
Shala Hawes
Kara Helterbran

Briana Hendricks
Lee Hunold
Kirstin Kramer
Allison Krehbiel
Brad Lamb
Hannah Leavell
Jordan Lightfoot
Lynnely Parker
Whitney Plein
Alexis Roberts

Amber Sudbrock
Alex Wolfe
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Senior Poster Program
Friday 4:30-5:45
Cellular, Molecular & Microbiology Section
5. IDENTIFICATION OF COMPLEMENTING SUMO TRANSGENES IN ARABIDOPSIS THALIANA
Gregory Blythe
6. THE EFFECTS OF VITAMIN C AND ECHINACEA ON J774A.1 PHAGOCYTIC CAPABILITY
Cassy L. Cozine, Erin D. Meier and Crystal L. Redman
7. THE EFFECTS OF PROLINE ON THE ABILITY OF SACCHAROMYCES CEREVISIAE TO WITHSTAND THE
OXIDATIVE STRESS OF HYDROGEN PEROXIDE
Andrew Demers and Brian Lenzmeier
8. SHINING A LIGHT ON THE EXPRESSION OF HETEROLOGOUS PROTEINS IN ORCHIDS: TWENTY-FOUR HOUR
FLOWERS
Joshua Gerriets, Alex Hangartner, Jess Lytle, Abby McDonald, Rachael Muhs, Andrea Ahrendsen, Nicholas Stull, James Alstott,
Dana Lembke, Kayla Nagel and James Hampton
9. IDENTIFICATION OF PROTEINS THAT MIGHT BE UTILIZED BY HERPESVIRUSES DURING THE INFECTION OF
NEURONS
Nyssa Moulds, Samuel Arentson,Jamie Anliker and Brian Lenzmeier
10. THE EFFECT OF GROWTH TEMPERATURE ON THE DEVELOPMENT OF ANTIBIOTIC RESISTANCE BY THE
BACTERIUM CITROBACTER FREUNDII
Kelsey Vacha and Brian Lenzmeier
11. STUDYING THE EVOLUTION OF ANTIBIOTIC RESISTANCE IN THE SKIN BACTERIUM STAPHYLOCOCCUS
EPIDERMIDIS
Jessica Warneke, Allyson Eymann and Brian Lenzmeier
12. IDENTIFICATION AND CHARACTERIZATION OF RESISTANCE LEVELS OF BACTERIA ISOLATED FROM
ATHLETIC TRAINING FACILITIES
Jessica Weismann and Brian Lenzmeier
13. THE SUBCELLULAR LOCALIZATION OF YEAST GLYCOGEN SYNTHASE IS STRICTLY DEPENDENT UPON
GLYCOGEN CONTENT
Wayne A. Wtlson and Michael P. Boyer
14. ANALYSIS OF CHROMOSOME FRAGILITY IN YEAST STRAINS LACKING THE HELICASE GENE SRS2
Geoffrey C. Wrenn and Brian A. Lenzmeier

Chemistry Section
19. MICROWAVE IRRADIATION REACTIONS: OXIDATION OF ALCOHOLS
Kristen A. Bernard and Gholam A. Mirafzal
20. GREEN CHEMISTRY: PHASE-TRANSFER CATALYZED OXIDATION OF ORGANIC COMPOUNDS (ALCOHOLS,
SULFIDES, PHOSPHINES, ALKENES) WITH SODIUM HYPOCHLORITE
Kristen A. Bernard, Breana C. Cummens, Michael P. Denning, Kelly J. Krieger and Gholam A. Mirafzal
21. OXIDATION OF ALKENES USING DIOXIRANE SYSTEM
Erin L. Cole, Dan J. Sadowski and Gholam A. Mirafzal
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Senior Poster Program
Friday 4:30-5:45
Chemistry Section (continued)
22. IRON PORPHYRIN-CATALYZED OLEFINATION OF CARBONYL COMPOUNDS WITH ETHYL DIAZOACETATE
23. CARBON-CARBON BOND FORMATIONS IN REACTIONS OF DIALKYLTITANIUM (IV) COMPLEXES WITH
UNSATURATED ORGANIC SUBSTRATES VIA EPITITANATION PATHWAY
John N. Gitua and Hilton A. Crystal
24. UNKNOWN CARBONYL COMPOUNDS IN MIXTURES: A RESEARCH-BASED LABORATORY EXPERIMENT TO
DEMONSTRATE THE PROCESS OF PURIFICATION BY COLUMN, AND IDENTIFICATION BY COMBINATION
TECHNIQUES OF TLC, MP, IR, AND NMR
Tara J. Gooden, Sonia Christian and Gholam A. Mirafzal
25. GREEN CHEMISTRY: IONIC LIQUIDS AS MEDIUM IN DIELS-ALDER AND EPOXIDATION REACTIONS
Benjamin C. Haenni, Alexander J. Kieger, William J. Richardson and Gholam A. Mirafzal
26. DETERMINATION OF THE CAFFEINE CONCENTRATION IN TEA AND COFFEE
Trisha A. Lewis, Sean A. Moorhead and Gholam A. Mirafzal
27. FOOD & CHEMISTRY: REACHING A LIBERAL ARTS STUDENT
Sunil Malapati
28. INTERMOLECULAR FORCES: A LABORATORY EXPERIMENT TO DEMONSTRATE THE STRENGTH OF THESE
FORCES IN BOTH NON-POLAR AND POLAR MOLECULES
Pooja N. Patel and Gholam A. Mirafzal
29. SYNTHESIS OF 1,5-DIENE DERNATIVES TO INVESTIGATE SITE-SELECTIVITY IN THE EPOXIDATION
REACTION WITH DIOXIRANE
Dan]. Sadowski, Emily T. Hamin, Yun H . Kim and Gholam A. Mirafzal
30. STUDYING PROTEIN STUCTURE/ FUNCTION RELATIONSHIPS IN A MODEL ENZYME USING SITE DIRECTED
MUTAGENISIS
David C. Speckhard and Mark Jordan
31. MEASURING THE REDUCTION POTENTIAL OF METHANOBACTIN TO ELUCIDATE ITS METAL ION
SELECTIVITY
Mary A. Van Zee, Corbin J. Zea and Nicola L. Pohl

Ecology & Conservation Section
37. ALLELOPATHY IN AN INVASIVE SHRUB: A COMPARISON OF EUROPEAN BUCKTHORN TO OTHER SPECIES
Gena Dubois, Jenna Noble, Lisa Walters, Todd Tracy, Rebecca Callies, Kimberly Love, Maryann Copley and Mary Holm
38. MONITORING THE EFFECTS OF EUROPEAN BUCKTHORN (RHAMNUS CATHARTICA) REMOVAL FROM TWO
FOREST COMMUNITIES: GROUND BEETLE (COLEOPTERA: CARABIDAE) RICHNESS AND ABUNDANCE
Laurie Furlong, Todd Tracy,Jackie Knibbe,Jesse Nieuwenhuis and Lisa Walters
39. PRELIMINARY ASSESSMENT OF AVIAN RICHNESS AND RELATIVE ABUNDANCE AT GREEN WING
ENVIRONMENTAL LABORATORY, AMBOY, ILLINOIS
Kelly J. McKay and Stephen B. Hager
40. CREATING A GIS INVENTORY OF PARK TREES: EXPERIENCES FROM GRINNELL, IOWA
Larissa Mott!
15

Senior Poster Program
Friday 4:30-5:45
Ecology & Conservation Section (continued)
41. EFFECTS OF EASTERN RED CEDAR AND ITS REMOVAL ON INVERTEBRATE ABUNDANCE AND
MORPHOSPECIES RICHNESS
Jenna Noble, Todd Tracy and Jonathan Gesink
42. THE USE OF FLYOVER DATA IN A VIAN LANDSCAPE ECOLOGY: A CASE STUDY INVOLVING SWALLOWS AND
RED-TAILED HAWKS AT NEAL SMITH NATIONAL WILDLIFE REFUGE
William T. Reed, Brian F. M. Olechnowski and Diane M. Debinski
43. THE EFFECT OF PRAIRIE MANAGEMENT ON BIOMASS IN A TALL-GRASS PRAIRIE
Amy A. Saupe and Kirk J. Larsen
44. COMPARISON OF SMALL MAMMAL POPULATION CHARACTERISTICS IN ADJACENT WOODLANDS AND
PRAIRIES OF MT. TALBOT PRESERVE IN PLYMOUTH CO., IOWA
.
James C. Stroh, Alejandro DeAnda,Justin Flammang and Brett Miner
45. PREDATION OF ARTIFICIAL NESTS PLACED IN INVASIVE AND NATIVE SHRUBS AND TREES
Todd T. Tracy,Jesse Nieuwenhuis and Jackie Knibbe

Environmental Science & Health Section
66. DETECTION AND SOURCE IDENTIFICATION OF FECAL CONTAMINATION IN CEDAR RAPIDS SURFACE
WATERS
Nicole M. Comer and Martin St. Clair
67. LOGGERHEAD SEA TURTLE GAITS DETERMINED FROM CRAWLWAY TRACES
Alyse Eddy
68. HYDROCARBON POLLUTION IN FRESHWATER STREAMS AND LAKES
Jeffrey Alan Gard
69. WATER QUALITY IN LIME CREEK: EFFECTS OF BEST MANAGEMENT PRACTICES
Sakinah Haque, Erin Ridley and Martin St. Clair
70. AGRICULTURAL RUNOFF FROM AN INTERMITTENT TRIBUTARY SYSTEM IN BLACK HA WK COUNTY, IOWA
Ani1 Shrestha, Maureen Clayton and Mohammad Z. Iqbal
71. E.COLI LEVELS IN VOLGA LAKE AND ITS TRIBUTARIES, FAYETTE, IOWA
Hollis Weber
72. INVESTIGATIONS OF ESCHERICHIA COU, NITRATE, AND PHOSPHATE LEVELS IN OUTLET CREEK, IOWA
Todd Wical and Melinda Coogan
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Senior Poster Program
Friday 4:30-5:45
(

'

.

Geology Sechon
78. GEOLOGIC AND ENVIRONMENTAL APPLICATIONS OF LIDAR ELEVATION DATA
Andrew B. Asell and James D. Giglierano
79. A LATE PLEISTOCENE GIANT GROUND SLOTH ASSOCIATION FROM THE TARKIO VALLEY, SOUTHWESTERN
IOWA
David J. Brenzel, Holmes A. Sernken, Jr. and Sarah E. Horgen
80. DRY RUN CREEK, CEDAR FALLS, IA: AN EXAMPLE OF URBAN STREAM RESTORATION
Tyler Dean Engelhardt
81. THE SKELETAL MORPHOLOGY OF THE GENUS MILLEPORA DISPLAYS PHENOTYPIC PLASTICITY
Dana Friend
82. PLEISTOCENE FOSSIL BIRDS FROM IOWA LOCALITIES
Katherine McCarville
83. ZIRCON GEOCHRONOLOGY OF MIGMATITES AND PEGMATITES FROM THE WESTERN GNEISS REGION,
NORWAY
Megan E. Regel, Emily 0. Walsh, George Gehrels, Kurt Hollocher and Peter Robinson
84. STABILITY OF MELT-RICH CHANNELS IN EARTH'S MANTLE: HIGH PRESSURE AND TEMPERATURE EXPERIMENTS ON OLIVINE, CHROMITE AND MORB
Kristyn Rodzinyak, Dan King, Mark Zimmerman and David Kohlstedt

Iowa Science Teaching Section
91. USING WATERSHED ASSESSMENT AS A TOOL FOR EXPERIENTIAL ENVIRONMENTAL EDUCATION
Katherine Michelle McQuiston and Jennifer Alice Schomers

Organismal Biology Section
94. PAST, PRESENT, AND FUTURE: THE HISTORY, PRESERVATION, AND MODERNIZATION OF THE CENTRAL
COLLEGE HERBARIUM
Anna Abney and Paul Weihe

Physiology & Health Sciences Section
98. EFFECTS OF 'CONTEXT' ON PHYSIOLOGICAL RESPONSES TO RACIAL EPITHETS
Amber Andrews, Amy Lorenzen, Michelle Stone and Robert Dunbar
99. DOWNSTREAM INTRACELLULAR CHLORIDE CHANGES FROM BATH-APPLIED GLUTAMATE AND THE EFFECTS
OF AMPA AND GABA-A RECEPTOR ANTAGONISTS
Sarah Anne Colvin, Kyle Glienke, Janice Bergman and Robert Dunbar
100. IMAGING OF INTRACELLULAR CHLORIDE CHANGES IN MOUSE HIPPOCAMPAL NEURONS DURING BATH
APPLICATION OF ESTRADIOL
Amanda R. Dorale, Alexandra A. Tritz, Danielle C. Bottorff and Robert L. Dunbar
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IJAS Award's Luncheon
2008 Awards
Awards
Two IJAS $500 Senior Scholarships
Two Iowa Delegates to the American Junior Academy of Sciences, 2008
Two Iowa Alternate Delegates to the AJAS, 2008
Most Promising Young Scientist Award
Recognition of all lJAS Members

President's Banquet
120th Annual Meeting of the Iowa Academy of Science
President's Banquet
Program
President Erica Larson, presiding
Distinguished Iowa Science Teaching Award
Presented to
Dr. James T. Colbert
Iowa State University
Dinner
Introductions
President's Comments - Dr. Erica Larson
Incoming President's Response - Dr. Cherin Lee, President Elect
Craig Johnson, Executive Director
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IAS Annual Business
Meeting
Call Meeting to Order
Introductions
Recognition of Deceased Members and Moment of Silence
Executive Director Report
Committee Chair Reports
Announcement of Election Results
Old Business
New Business
Adjourn

ESTA Award's Luncheon
Excellence in Science Teaching Awards
2008 Awards
Elementary Science
Kaitlynn Hood, Perkins Academy, Des Moines
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Field Trips
Geologic Features of Eastern Linn County
Sponsored ly the Geological Society of Iowa
Meet at 1:15 p.m. in the parking lot south of the Facilities Building.
Dress for the outdoors.
Cost: Free/Optional Fee for Guidebook
Pick up a map at the registration desk.
The 2008 Geological Society of Iowa Spring Field Trip will be led by Iowa Geological Survey geologists and will
include stops on the Kirkwood Paha, on which much of the campus is built, a stop to see and discuss features of
the Iowan Surface, examination of local rock geology, and possibly rocks of the Pinicon Ridge Formation
(Devonian Wapsipinicon Group at the Hutchinson Quarry), and a stop along the Cedar River to view the water
and discuss the water quality and geologic history of the river. We will travel by personal cars between field trip
stops.
Pre-registration not required. Field trip participants should gather in the parking south of the Facilities building
just off Kirkwood N. Road on the east side of the campus at 1:15 pm. Look for the DNR Iowa Geological Survey
cars. Hopefully we will be able to collect rocks and fossils at some stops, so bring your collecting bag along with
your camera! As usual there is no charge for field trip participations, and GSI members will get their guidebooks
at no charge (others must pay a nominal fee for a guidebook) .

Iowa Roots,· Global Impact:
The Life and Legacy of George Washington Carver
African American Historical Museum and Cultural Center, Cedar Rapids
Pre-registration is required. Sign-up at the Registration Desk by noon Saturday.
Meet at the museum, at 55 12th Ave SE, Cedar Rapids, opens at 3:30 for IAS Annual Meeting attendees. Tour the
display at your leisure between 3:30 and 5:00 p.m. A brief introduction to the display will be made at 4:00 p.m.
Time needed to view the display is 1 hour.
Cost: $3.50, pay at the museum
Pick up a map at the registration desk.
George Washington Carver: inventor, biologist, chemist, environmentalist, artist, humanitarian. Using the knowledge he acquired at Iowa State College (now Iowa State University), he made groundbreaking discoveries that
helped to change the face of agriculture in the South. Explore this interactive exhibition, complete with a simulated laboratory and Carver's own voice, at the African American Museum of Iowa.
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Field Trips
Clipper Turbine Works Tour
Clipper Turbine Works, Cedar Rapids
Pre-registration is required. Sign-up at the Registration Desk
by noon Saturday.
Meet at Clipper Turbine Works
(4601 Bowling Street SW, Cedar Rapids) at 3:30pm
Tour requires a minimum of 5 and maximum of 20 participants. Tour is 1 hour.
Cost: Free
Pick up a map at registration desk.

Tour the assembly lines of Clipper Turbine Works, the largest wind turbines manufactured in the United
States. Learn how Clipper Windpower is working to advance wind energy technologies and services helping to
drive our energy economy to a greener, more sustainable energy future.
Clipper first established its Cedar Rapids based wind turbine
manufacturing in 2005, with the roll-out of its first production
Liberty 2.5 MW wind turbines in late 2006. With 330,000
square feet of floor space, Clipper's Cedar Rapids plant houses
full-scale wind turbine machine base, hub, and gear box assembly lines, including a yaw-bearing assembly station developed
in-house that rotates a 15-ton cast main frame around its horizontal axis simplifying its assembly process. The plant also
includes a paint house, and gearbox and generator production
and fatigue test stands. The plant operates 5 round-the-clock
shifts, employing over 300 people. Just one 2.5 MW Liberty
wind turbine can provide' enough clean electricity to power
about 800 average American homes each year.
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Section Meeting Programs
Anthropology Section Meeting
BENTON HALL, ROOM 316
8:40am

1. OBSIDIAN FROM IOWA ARCHAEOLOGICAL SITES: NEW RESEARCH 1WEN1Y YEAR ON
Mark L. Anderson

9:00am

2. ENHANCING PREHISTORIC AND EARLY HISTORIC BURIAL PROTECTION AND RESEARCH
THROUGH COMPREHENSIVE DATA INTEGRATION: A PILOT STUDY
Robin M. Lillie and Shirley J. Schermer

9:20am

3. LENGTH OF OCCUPATION: EVIDENCE FROM A CERAMIC ANALYSIS OF THE DOUBLE DITCH SITE
(13OB8)
Kayla D. Resnick

9:40AM

4. ASSESSMENT OF RUMBAUGH'S SALIENCE THEORY THROUGH DIFFERENTIAL OUTCOMES
PROCDURES
John Michael Holden, TJ Kasperbauer, Daniel Musgrave and William Fields

10:00am

Break

10:20am

Section Business Meeting and selection of new officers.

Cellular, Molecular & Microbiology Section Meeting
BENTON HALL, ROOM 304
8:20am 15. FORM EXPOSES FUNCTION: LINKlNG ART & CHEMISTRY
Sunil Mala pa ti, Louise Karnes, Holly Feser, Katie Michael and Jamie Seidl
8:40am 16. NOVEL ROLES FOR YEAST GENES UBP11 AND NST1 IN CHROMOSOME TRANSMISSION
Heidi Sleister and Robert Malone
9:00am 17. EFFECT OF COMMONLY USED HERBICIDES ON THE VIRULENCE FACTOR CDR1 IN CANDIDA
ALBICANS
Martin Schmidt, Stephanie Barker, Michael Essmann and Bryan Larsen
9:20am Break
9:40am 18. SCREENING A SACCHAROMYCES CEREVISIAE MUTANT COLLECTION FOR CELL WALL AND MORPHO
GENESIS DEFECTS
Allison Voelker, Thomas Revak, Michael P. Boyer and Martin Schmidt
10:00am 101. AUTOCRINE/PARACRINE MODULATION OF BARORECEPTOR ACTIVI1Y BY ENDOGENOUS
PROSTANOIDS: IMPLICATIONS FOR BLOOD PRESSURE REGULATION
Valter J. Santana-Filho, Jaci A. Castania, Helio C. Salgado, Mark W. Chapleau and Rubens Fazan, Jr.
(From Physiology & Health Sciences Section)
10:20am Section Business Meeting and selection of new officers with the Physiology & Health Sciences Section.
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Section Meeting Programs
Chemistry Section Meeting
BENTON HALL, ROOM 302
8:20am 32. PREPARATION AND CHARACTERIZATION OF SELF ASSEMBLED MONOLAYERS ON GOLD AND
GALLIUM ARSENIDE
Zane Gernhart and James Alstott
8:40am 33. FUEL CELLS SENSOR BASED BREATHALYZERS
Luke M. Haverhals and Johna Leddy
9:00am 34. EXAMINING THE ROLE OF COGNITIVE LOAD AND PROBLEM DIFFICULTY IN INTRODUCTORY
CHEMISTRY WORD PROBLEMS
Norbert J. Pienta, John S. Kirk and Jennifer Schuttlefield
9:20am Break
9:40am 35. CHARACTERIZATION OF FAST PYROLYTIC OIL COLLECTED IN FRACTIONS
Marjorie R. Rover,Justinus A. Satrio and Robert C. Brown
10:00am Section Members' Poster Session (in the Poster Room)
10:20am Section Business Meeting and selection of new officers.

Community College Biologists Section Meeting
BENTON HALL, ROOM 319
8:40am 36. EFFECTS OF SALT USE, SUGAR USE, AND SMOKING ON TASTE SENSITMTY
G. Fulton
9:00am Section Business Meeting
10:45am Break for General Session III and Lunch
1:15pm Section Business Meeting (continues as necessary)

23

Section Meeting Programs
Ecology & Conservation Section Meeting
BENTON HALL, ROOM 305
8:20am 46. IOWA INSECT SURVEY PROJECT: CREATING CHECKLISTS, BASELINE DATA AND RESOURCES FOR THE
FUTURE
Jessica D. Davis
8:40am 47. BUTTERFLIES AS INDICATORS OF SUCCESS IN WETLAND MITIGATION SITES
Dennis W. Schlicht and Frank O lsen
9:00am 48. SURVEY OF VIOLETS ASSOCIATED WITH THE REGAL FRITILLARY FOR MONITORING AT THE BIG
SAND MOUND NATURE PRESERVE
Paul A. Mayes
9:20am 49. DETERMINING MAXIMUM SUSTAINABLE PRODUCTION OF BIOMASS WITH A MIXTURE OF PRAIRIE
SPECIES
Cassy Bohnet and Michele Fuhrer
9:40am 50. ROADSIDE NATIVE PLANTS INVENTORY FOR UNIQUE NATIVE PLANT COMMUNITY POLICY*ISF*
Chris Henze
10:00am 51. THE VASCULAR FLORA OF LEDGES STATE PARK (BOONE COUNTY, IOWA) REVISITED: REVELATIONS
AND RECOMMENDATIONS
Jimmie D. Thompson, William R. Norris and Deborah Q. Lewis
10:20am Section Business Meeting and selection of new officers.
10:45am Break for General Session III and Lunch
1:15pm 52. ABUNDANCE, RICHNESS, AND DIVERSITY OF FROGS AND TOADS AT BIG SAND MOUND NATURE PRE
SERVE
Kelly J. McKay and Stephen B. Hager
1:35pm 53. DOCUMENTATION OF TURTLE MORTALITY ALONG THE EAST EDGE OF BEATTY'S POND AT BIG
SAND MOUND NATURE PRESERVE
Kelly J. McKay' and Stephen B. Hager2
1:55pm 54. BIRDLIFE OF THE UPPER MISSISSIPPI RIVER: A FIELD ADVENTURE ON THE PORT LOUISA NATIONAL
WILDLIFE REFUGE
Kelly J. McKay, Brian L. Blevins and Karen D . Harvey
2:15pm 55. TEMPORAL SHIFTS IN AVIAN DIVERSITY AND COMMUNITY STRUCTURE THROUGH STAGES OF
RESTORATION OF A TALLGRASS PRAIRIE, NEAL SMITH NATIONAL WILDLIFE REFUGE (NSNWR)
Brian F. M. Olechnowski, Diane M. Debinski, William T. Reed, Karen Viste-Sparkman and Pauline Drobney
2:35pm 56. PROJECT-BASED GRADUATE EDUCATION IN CONSERVATION: FIRST YEAR RESULTS
Laura L. Jackson, Mark C. Myers and Daryl D. Smith
2:55pm 57. A 9 YEAR LOOK AT THE IOWA NATUREMAPPING PROGRAM, ITS ACCOMPLISHMENTS AND CURRENT
INITIATIVES
Jason O'Brien
3:15pm 58. THE EMERALD HORIZON: A VISION FOR NATURE IN IOWA
Connie Mute!
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Section Meeting Programs
Engineering Section Meeting
BENTON HALL, ROOM 303
9:20am 59. TECHNOLOGICAL APPROACHE S TO REDUCE GLOBAL WARMING
Vikram Dalal
9:40am 60. NANOCRYSTALLINE SILICON SOLAR CELLS
Atul Madhavan and Vikram Dalal
10:00am 61. GRAPH DIFFERENCING AND ITS IMPORTANCE IN SOFTWARE ENGINEERING
Jason Stanek and Suraj Kothari
10:20am Section Business Meeting and selection of new officers.
10:45am Break for General Session III and Lunch
1:15pm 62. PRODUCT DISTRIBUTION FROM FAST PYROLYSIS OF BIOMASS
Pushkaraj Patwardhan,Justinus Satrio, Brent Shanks and Robert Brown
1:35pm 63. SIMULTANEOUS SACCHARIFICATION AND FERMENTATION OF CORN STOVER USING WHITE-ROT
FUNGI AND YEAST FOR THE PRODUCTION OF FUEL ETHANOL
M. Vincent, P. Shrestha, A. L. Pometto III, L. Leandro, T. H . Kim, S. K. Khanal and J. (Hans) van Leeuwen
1:55pm 64. CELLULOSIC BIOMASS TO LIQUID FUELS: A THERMOCHEMICAL APPROACH
Ryan M. Swanson, Justinus A. Satrio and Robert C. Brown
2:15pm 65. ESTABLISHING THE OPTIMAL SIZES OF DIFFERENT KINDS OF BIOREFINERIES
Mark Mba Wright and Robert Brown

Environmental Science & Health Section Meeting
BENTON HALL, ROOM 318
8:40am 73. PREVALE NCE OF METHICILLIN-RESISTANT STAPHYLOCOCCUS AUREUS (MRSA) IN SWINE FROMTHE
MIDWESTERN UNITED STATES
Tara C. Smith, Abby L. Harper, Michael]. Male, Erin Moritz-Korolev, Daniel]. Diekema and Loreen A. Herwaldt
9:00am 74. EFFECTS OF METOLACHLOR ON THE GROWTH OF HUMAN LIVER CELLS
Sadiatu Musah and Kavita R. Dhanwada
9:20am 75. DISTRIBUTION, RANGE EXPANSION, AND INFECTION STATUS OF 3 SPECIES OF TICKS IN IOWA
Jonathan Oliver and Lyric C. Bartholomay
9:40am 76. CYCLIN D1 EXPRESSION IN ATRAZINE-TREATED HUMAN CELLS
Daniel E. Pelzer and Kavita R. Dhanwada
10:00am 77. EFFECTS ON AROMATASE ACTIVITY AND CELL PROLIFERATION IN HUMAN CELLS AFTER ATRAZINE
EXPOSURE
Angela Ganschow and Kavita R. Dhanwada
10:20am Section Business Meeting and selection of new officers.
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Section Meeting Programs
Geology Section Meeting
BENTON HALL, ROOM 323
8:20am 85. INFUSING GEOLOGY INTO SEA TURTLE CONSERVATION: A CONTINENTAL PERSPECTIVE OF A
COASTAL PROGRAM
Gale A. Bishop, R. Kelly Vance and Fredrick]. Rich
8:40am 86. GEOARCHAEOLOGY OF THE CHUDDIA RIVER VALLEY, WESTERN SICILY
Chad Heinze! and Michael Kolb
9:00am 87. NEW INTERPRETATIONS OF THE PRECAMBRIAN GEOLOGY OF IOWA AND ADJACENT AREAS BY THE
NICE WORKING GROUP
Raymond R. Anderson
9:20am 88. PETROLOGY AND GEOCHEJ\1ISTRY OF THE CHICO HILLS CARBONATITE
Lee S. Potter and Amy Jo Jacobson
9:40am 89. IOWA'S WATER RESOURCES: MANAGING FOR SUSTAINABILITY
Robert D . Libra
10:00am 90. GROUNDWATER AVAILABILITY MODELING- LOWER DAKOTA AQUIFER
J . Michael Gannon
10:20am Section Business Meeting and selection of new officers.

Iowa Science Teaching Section Meeting
BENTON HALL, ROOM 315
9:00am 92. RIVER QUEST PROFESSIONAL DEVELOPMENT FOR SCIENCE TEACHERS
Andrea Bixler, Don Brauhn and Tom Cuvelier
9:20am 93. NATIONAL SCIENCE SAFETY INDEXING SYSTEM
Jack Gerlovich and Dennis McElroy
9:40am Break
10:00am Section Business Meeting
10:45am Break for General Session III and Lunch
1:15pm Section Business Meeting (continues as necessary)

Mark your calendars!

2008 ISTS
Fall Conference
October 23, 2008
Polk County Convention Complex
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Section Meeting Programs
Organismal Biology Section Meeting
BENTON HALL, ROOM 317
10:20am Section Business Meeting and selection of new officers.
10:45am Break for General Session III and Lunch
1:15pm 95. DEVELOPMENT OF THE AXILLARY BUD COMPLEX IN ECHINOCYSTIS LOBATA (CUCURBITACEAE):
INTERPRETING THE CUCURBITACEOUS TENDRIL
Theodore B. Guthrie, Tim A. Zitnak, Usher Posluszny and Jean M. Gerrath
1:35pm 96. COMPARATIVE LEAF DEVELOPMENT OF TWO SPECIES OF AMPELOPSIS (VITACEAE)
Benjamin Doughan and Jean M. Gerrath
1:55pm 97. POPULATION GENETICS OF WOOD TURTLES (GLYPTEMYS INSCULPTA)
Samantha Enabnit, Theresa Spradling, Jeff Tamplin and Jim Demastes

Physics, Atmospheric & Space Sciences Section Meeting
BENTON HALL, ROOM 322
10:20am Section Business Meeting and selection of new officers.

Physiology & Health Sciences Section Meeting
BENTON HALL, ROOM 304
8:20am 15. FORM EXPOSES FUNCTION: LINKING ART & CHEMISTRY
Sunil Malapa ti, Louise Karnes, Holly Feser, Katie Michael and Jamie Seidl
(From Cellular, Molecular & Microbiology Section)
8:40am 16. NOVEL ROLES FOR YEAST GENES UBPl 1 AND NSTl IN CHROMOSOME TRANSMISSION
Heidi Sleister and Robert Malone
(From Cellular, Molecular & Microbiology Section)
9:00am 17. EFFECT OF COMMONLY USED HERBICIDES ON THE VIRULENCE FACTOR CDRl IN CANDIDA ALBICANS
Martin Schmidt, Stephanie Barker, Michael Essmann and Bryan Larsen
(From Cellular, Molecular & Microbiology Section)
9:20am Break
9:40am 18. SCREENING A SACCHAROMYCES CEREVISIAE MUTANT COLLECTION FOR CELL WALL AND MORPHO
GENESIS DEFECTS
Allison Voelker, Thomas Revak, Michael Boyer and Martin Schmidt
(From Cellular, Molecular & Microbiology Section)
10:00am 101. AUTOCRINE/PARACRINE MODULATION OF BARO RECEPTOR ACTIVITY BY ENDOGENOUS
PROSTANOIDS: IMPLICATIONS FOR BLOOD PRESSURE REGULATION
Valter J. Santana-Filho, J aci A. Castania, Helio C. Salgado, Mark W. Chapleau and Rubens Fazan, Jr.
10:20am Section Business Meeting and selection of new officers with the Cellular, Molecular & Microbiology Section.
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2 nd Annual Saturday Evening Picnic and Program
Indian Creek Nature Center
6665 Otis Road SE
Cedar Rapids
Arrive at your leisure beginning at 5:00 p.m.
Program begins at 7:00 p.m.
Cost: $5.00 / ticket - Prepay or pay at the Registration Desk by noon Saturday
Immediately after your field trip join the IAS Staff and Board of Directors for a picnic at Indian
Creek Nature Center. Dress for the weather and grill your own burger or brat while networking
with fellow scientists and science enthusiasts. A selection of salads, desserts, and beverages will be
provided. The interpretive center will shelter us in case of inclement weather. Our program begins
at 7:00 p.m. and the public is invited. Be part o_f the Academy's outreach to promote the public
understanding of science.

Laura Krouse
Laboratory Instructor, Biology Department, Cornell College
Our food choices matter, both here at home and around the
globe. We are participating in a fully globalized food system,
one that presents problems and opportunities of all sorts.
Eating more food produced closer to home can have positive impacts on the environment, our rural economy, and
our health. And, fresh local food usually tastes better!
Laura Krouse is a Laboratory Instructor in the Biology Department of Cornell College. She also farms 72 acres near
Mt. Vernon where she raises row crops, chickens, and corn
for seed, and operates Abbe Hills Community Supported
Agriculture garden. The corn is an old fashioned variety of
field corn that has been grown on the farm since 1903.
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Abstracts
(by section)
Anthropology Section
ORAL PRESENTATIONS
1. OBSIDIAN FROM IOWA ARCHAEOLOGICAL SITES:
NEW RESEARCH TWEN1Y YEAR ON
Mark L. Anderson
Universiry of Iowa

Obsidian, or volcanic glass, is a non-local lithic raw material originating in several western states. Twenty years ago, 31 samples
were chemically analyzed for source information. Results indicated that three-fourths originate in the Yellowstone vicinity with
the remaining fourth of unknown origin. Since 1986, numerous
additional sites yielding obsidian have been discovered. The XRF
Laboratory at UC Berkeley, using non-destructive x-ray florescence for source information, recently analyzed nine new specimens. These artifacts, along with data on all archaeological specimens of obsidian in Iowa, are analyzed using a lithic reduction
sequence framework. Discussion is also given to the context of
the obsidian within their given artifact assemblages and potential
cultural affiliations.
2. ENHANCING PREHISTORIC AND EARLY HISTORIC
BURIAL PROTECTION AND RESEARCH THROUGH
COMPREHENSIVE DATA INTEGRATION: A PILOT
STUDY
Robin M. Lillie and Shirley J. Schermer
Universiry of Iowa
The Office of the State Archaeologist Burials Program conducted
an !SF-funded pilot project to compile and synthesize data on
prehistoric and early historic burials in the rapidly growing area of
Johnson and Linn counties, Iowa. While a large body of data is
available on burials in Iowa, much of it is difficult to find. The
integrated information from this study is now in an accessible and
comprehensive format, and will facilitate research, provide information to local planners and developers, and enhance burial protection. The project included background and documentation
research, site visits (with photography arid GPS where possible),
and database development. The results of this study provide a
model for a state-wide comprehensive overview of prehistoric and
early historic burial sites in Iowa.
3. LENGTH OF OCCUPATION: EVIDENCE FROM ACERRAMIC ANALYSIS OF THE DOUBLE DITCH SITE (13OB8)
Kayla D. Resnick
Universiry of Iowa

excavations, an estimate was made regarding the number of pots
that were broken and discarded during the period in which the
site was occupied. By using overall village size and number of
lodge depressions, an estimate was made of the total village population which, when combined with the ceramic data, lends evidence to a short-term occupation hypothesis, likely not more than
one year in duration. Data collected on size class and an explanation of the process used to provide estimates on the total number
of pots broken provide critical support for this assertion, as well
as information on ceramic breakage rates.
4. ASSESSMENT OF RUMBAUGH'S SALIENCE THEORY
THROUGH DIFFERENTIAL OUTCOMES PROCEDURES
John Michael Holden 1, 2, TJ Kasperbauer2, Daniel Musgrave 2 and
William Fields 2
Simpson College 1, Great Ape Trust of Iowa2
We explore the implications of Rumbaugh's salience theory
through the use of Differential Outcome Procedure with language
competent bonobos (Pan paniscus) as subjects. Rumbaugh asserts
species may create emergent behaviors with no history of specific
training, and even new capacities, to service adaptation to both
familiar and novel challenges (2007). The report is based upon a
series of experiments with bonobos using Differential Outcomes
Procedure informing: "The learning acquisition of new tasks"
Enhancement of short-term memory. "Traditional transfer effects
between tasks" Expectancy control over stimulus control of behavior "Interaction of expectancies with established lexigraphical
system" Emergent behaviors" Trapold (1970) found that pairing
each stimulus-response sequence with a separate and distinct outcome in a conditional discrimination tasks led to accelerated acquisition of the task relative to the more traditional singlereinforcer procedure or a similar procedure in which either outcome was equally likely to follow either stimulus-response sequence, called nondifferential outcomes. This procedure enhanced, not only acquisition, but short-term memory (Brodigan
and Peterson, 1976) and enabling the learning of new tasks in
subjects who were unable to learn using traditional procedures.
Trapold & Overrnier (1972) suggest that pairing each discriminative stimulus with a specific outcome makes those stimuli capable
of evoking an expectancy of the outcome. Thus, control by discriminative stimulus and by the expectancy of the outcome summate to produce superior performance. The report addresses performance in terms of increased rate of learning, increased asymptotic level of performance, enhanced working-memory and emergent phenomena.

The late prehistoric Double Ditch Site (circa A.D. 1200), a Mill
Creek Village in O'Brien County, Iowa, is hypothesized to be occupied for a short duration, perhaps a year or less. Using pottery
sherds collected from the Double Ditch site during controlled
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Cellular, Molecular &
Microbiology Section
POSTER PRESENTATIONS
5. IDENTIFICATION OF COl'vfPLEMENTING SUMO
TRANSGENES IN ARABIDOPSIS THALIANA
Gregory Blythe
Mount Merry College
Small Ubiquitin-Like Modifier (SUMO) is a post-translational
modifier that is closely related to Ubiquitin. Using an analogous,
but distinct three step enzyme cascade, SUMO attaches to target
proteins. Previous work done with SUMO in Arabidopsis thaliana
has shown that SUMO is important in multiple cell processes
including stress response, phosphate deficiency, abscisic acid signaling, and flowering time. In the model plant, Arabidopsis, SUMO
has been shown to be essential. Arabidopsis needs at least one of
two very similar SUMO isoforms, SUM1 or SUM2, in order to
grow. However, the exact role SUMO plays has yet to be determined. In order to identify the function of SUMO, we are working to uncover specific SUMO conjugates. In this project, I have
identified complementing SUMO H89R footprint mutants, which
will be used further in a tagged pull-down study in order to purify
SUMO conjugates.
6. THE EFFECTS OF VITAMIN C AND ECHINACEA ON
J774A.1 PHAGOCYfIC CAPABILITY
Cassy L. Cozine, Erin D. Meier and Crystal L. Redman
Buena Vista University
The general public seems to believe that Echinacea and Vitamin C
help alleviate the symptoms of the common cold. If Vitamin C
and Echniacea alleviate the course and symptoms of the common
cold, they are likely to have immunomodulatory properties. The
immunomodulatory properties of Vitamin C and Echinacea are not
well understood. We tested if Echinacea and Vitamin C had a
stimulatory effect on macrophages, specifically examining the
potential of these compounds to alter the phagocytosis of bacteria. Using confocal microscopy we examined the ]77 4A.1 murine
macrophage cell line and its interactions with a GFP expressing E.
coti in the presence and absence of Vitamin C and Echinacea. We
examined components of the phagocytic process such as macrophage contact with bacteria, pseudopod formation, and ingestion
of bacteria as a measure of the macrophages ability to carry out
phagocytosis.

Becker, we are extending these studies to eukaryotic cells by examining the effects of proline levels on the ability of Saccharomyces
cerevisiae to withstand oxidative stress. We found that levels of
pro line commonly used to culture yeast (0.1 mg/ ml) led to optimal survival when cells were exposed to 1OmM H2O2. Surprisingly, 10 fold higher or lower levels of proline in the medium reduced the ability of S. cerevisiae to withstand oxidative stress, implicating a putative role for proline metabolism in resistance to oxidative stress. We have recently begun examining the effects of
pro line levels on resistance of yeast to ultraviolet light and will
present our findings from these studies.
8. SHINING A LIGHT ON THE EXPRESSION OF HETEROLOGOUS PROTEINS IN ORCHIDS: TWENTY-FOUR
HOUR FLOWERS
Joshua Gerriets, Alex Hangartner, Jess Lytle, Abby McDonald,
Rachael Muhs, Andrea Ahrendsen, Nicholas Stull, James Alstott,
Dana Lembke, Kayla N age! and James Hampton
Buena Vista University
The purpose of our research is to study gene expression in plants
such as Arabidopsis thafiana and orchids utilizing bioluminescence
as a reporter gene system. One such potential construct would
consist of a fusion between the cauliflower mosaic virus (CaMV)
35S promoter and the cyan fluorescent protein gene. We anticipate that this construct will cause the plants to fluoresce when
bombarded with ultraviolet light. Hopefully such transgenic plants
will not only elucidate general patterns of gene expression in the
plant kingdom, but they may also be of specific commercial interest.
9. IDENTIFICATION OF PROTEINS THAT MIGHT BE
UTILIZED BY HERPESVIRUSES DURING THE INFECTION OF NEURONS
Nyssa Moulds, Samuel Arentson, Jamie Anliker and Brian
Lenzmeier
Buena Vista University

Human herpes simplex viruses infect and cause serious damage to
mucosa! tissue in the mouth (HHV-1) and genitals (HHV-2).
These viruses can cause recurrent infections of the mucosa! tissue
because they also can infect neurons and establish latent infections, later awakening and reinfecting the mucosa! tissues serviced
by those neurons. The herpesvirus gE protein is found on the
outside of the virus and is required to infect neurons, however it
is not clear what role gE protein plays in the infection or establishment of latency in neurons. To identify the nerve cell proteins
~~~~~~~=in~~~~~~~~

7. THE EFFECTS OF PROLINE ON THE ABILITY OF SACCHAROMYCES CEREVISIAE TO WITHSTAND THE OXIDATIVE STRESS OF HYDROGEN PEROXIDE
Andrew Demers and Brian Lenzmeier
Buena Vista University
DNA damage from reactive oxygen species is thought to contribute to aging, cancer and metabolic diseases. Reactive oxygen species are naturally produced during aerobic metabolism and cells
must be able to neutralize these intermediates in order to prevent
DNA damage and cell death. Experiments by scientists in Dr.
Donald Becker's laboratory at the University of Nebraska-Lincoln
have demonstrated that levels of the amino acid proline contribute to the ability of prokaryotes to withstand the oxidative stress
caused by hydrogen peroxide exposure. In collaboration with Dr.
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visiae yeast cells as a bait vector for a yeast-two-hybrid screen. We
then inserted a cDNA library encoding neuronal proteins isolated
from rat hippocampal neurons into the same yeast cells and identified hundreds of potential interactions between the neuronal and
gE proteins. After a series of more rigorous genetic tests, we isolated 24 genes expressing proteins that interacted with the viral gE
protein. Sequencing and database analyses of those 24 genes uncovered potential key roles that these gE interacting proteins may
have in establishing latent infections within neurons. We will present the identity of these key genes as well as several hypotheses
for how they might by utilized by herpesviruses.

10. THE EFFECT OF GROWTH TEMPERATURE ON THE
DEVELOPMENT OF ANTIBIOTIC RESISTANCE BY THE
BACTERIUM CITROBACTER FREUND II
Kelsey Vacha and Brian Lenzmeier
Buena Vista University
Due to the current weather patterns and increased temperatures
we are currently experiencing, I have developed an interest in
studying the effects that abrupt changes in the environment may
have on the influence of evolution in different organisms. In order to study how environment affects the evolution of organisms,
I am currently carrying out experiments on the bacterium Citrobacterfreundii. My goal is to determine how temperature variations
influence the rate at which bacteria are prone to developing resistance to antibiotics. To this end, I have been repeatedly culturing
the bacterium and exposing it to tetracycline and novobiocin
while incubating them at different temperatures: 23°C, 30°C and
37°C. After several weeks of exposure, the bacteria at 37°C appeared to be developing higher degrees of antibiotic resistance
when compared to those exposed to the antibiotics at 23°C. This
might be caused by the differences in metabolic rates that occur at
these various temperatures. I am currently expanding on these
studies by exposing the C. freundii I have been working with to
other antibiotics. The results of my studies might give us an idea
about how global warming influences the ability of bacteria to
evolve and how altered environmental conditions might affect the
development of antibiotic resistance.
11. STUDYING THE EVOLUTION OF ANTIBIOTIC RESISTANCE IN THE SKIN BACTERIUM STAPHYLOCOCCUS EPIDERMIDIS
Jessica Warneke, Allyson Eymann and Brian Lenzmeier
Buena Vista University

Stapfrylococcus epickrmidis is a natural skin bacterium that can cause
serious infections if the skin is damaged. Like any other bacterial
infection, S. epidermidisis _treated with antibiotics. A problem that
is starting to arise in society today is bacteria are becoming resis. tant to antibiotics. In this research project we observed the affect
that repeated exposure to various antibiotics had on the resistance
levels of a laboratory stock of S. epickrmidis. We saw gradual resistance with some antibiotics and no resistance developed with others. We are now extending these studies to include S. epidermidis
that we cultured and identified from students at Buena Vista University. We are anxious to find out if the natural isolates from
people display differing resistance development patterns. We are
carrying out this study because we hope to see if there are antibiotics that are less likely to induce resistance. We also hope to identify the antibiotics that are most likely to lose effectiveness with
repeated use. Distinguishing between the two types can form the
basis for more effective treatments.
12. IDENTIFICATION AND CHARACTERIZATION OF
RESISTANCE LEVELS OF BACTERIA ISOLATED FROM
ATHLETIC TRAINING FACILITIES
Jessica Weismann and Brian Lenzmeier
Buena Vista University
Wtth the rise of antibiotic and antimicrobial resistance, bacterial
contamination of athletic training facilities is a growing concern
for athletes and health professionals. Most athletes use training
facilities without any thought of the bacteria they may be coming
in contact with on a daily basis. To explore the levels of bacterial

contamination on equipment in fitness centers, I collected and
cultured samples from 8 different areas in the weight room at
Buena Vista University. My goals were to identify common locations of bacterial contamination and to identify the genus and
species of bacteria that were most frequently present. Each location was swabbed with sterile cotton swabs and three plates were
inoculated. A nutrient agar plate was used to examine general contamination, a mannitol salt agar plate was used to look for skin
bacteria and an eosine methylene blue agar plate was used to culture bacteria from fecal sources. The identity of bacteria from
fecal sources was then determined using an Enterotube II test.
These bacteria were examined for levels of resistance to 8 different antibiotics and a series of cleaning disinfectants commonly
used in cleaning the athletic facilities at Buena Vista University.
We well present the findings of this study at this meeting.
13. THE SUBCELLULAR LOCALIZATION OF YEAST
GLYCOGEN SYNTHASE IS STRICTLY DEPENDENT
UPON GLYCOGEN CONTENT
Wayne A. Wilson and Michael P. Boyer
Des Moines University
Glycogen, a branched polymer of glucose, is synthesized by many
organisms as a storage form of both carbon and energy. Glycogen
accumulation in yeast is initiated under conditions of nutrient
limitation, such as the approach to stationary phase in batch culture. Synthesis of glycogen requires the activities of glycogenin, a
self-glucosylating initiator protein, glycogen synthase, which catalyses bulk synthesis, and the branching enzyme, which introduces the branches characteristic of the mature polysaccharide.
Glycogen breakdown requires the activity of glycogen phosphorylase and a debranching enzyme. Although in principle glycogen
storage could be regulated at several different steps, the main control appears to be exerted at the level of glycogen synthase and
glycogen phosphorylase, both of which are subject to complex
transcriptional and post-translational controls. In order to better
understand the control of glycogen deposition, we generated fluorescently labelled versions of glycogen synthase and glycogen
phosphorylase and examined their subcellular distribution in living
yeast cells. We found that glycogen synthase and glycogen phosphorylase invariably co-localized. Furthermore, the localization
pattern was strictly dependent upon glycogen content; in cells that
had more glycogen, the localization was diffuse whereas in cells
that had less glycogen, a punctate pattern was seen. Finally, in
cells that completely lacked glycogen, a nuclear localization was
observed. The significance of these observations is discussed in
the context of glycogen storage in higher organism.
14. ANALYSIS OF CHROMOSOME FRAGILITY IN YEAST
STRAINS LACKING THE HELICASE GENE SRS2
Geoffrey C. Wrenn and Brian A. Lenzmeier
Buena Vista University
Chromosome breakage can be the initial event that begins the
transition of a normal cell into a c~cer cell. To study chromosome breakage we are doing experiments in yeast cells using a
direct repeat recombination assay that allows me to determine the
rate of chromosome breakage. This experiment works because
when the chromosome breaks, yeast cells gain the ability to grow
on agar medium plates lacking adenine and containing the drug 5FOA. We are using yeast strains where the rate of chromosome
breakage has already been determined experimentally and have
knocked out SRS2 to determine if this yeast gene helps prevent or
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repair chromosome breakage. The SRS2 gene codes for a helicase
that is thought to play a role in DNA repair. To knock out the
SRS2 gene, we PCR amplified the HIS3 gene using primers that
contained DNA sequences that target HIS3 to replace the SRS2
gene in the yeast genome, thereby giving the yeast cells the ability
to grow on plates lacking histidine. We carried out a transformation and successfully created the HIS3+ phenotype. We are currently carrying out fluctuation analyses to determine the rate of
chromosome breakage in the strains we created. If SRS2 plays a
role in preventing or repairing DNA strand breaks, then the rate
of DNA breakage and recombination should be altered in the
cells lacking SRS2. We will report the findings of this project at
this meeting.

Cellular, Molecular &
Microbiology Section
ORAL PRESENTATIONS
15. FORM EXPOSES FUNCTION: LINKING ART & CHEMISTRY
Sunil Malapati, Louise Karnes, Holly Feser, Katie Michael and
Jamie Seidl

Clarke College
Form Exposes Function is an interdisciplinary collaborative project between biochemistry students and color theory students at
Clarke College. The project was designed to provide biochemistry
students with a deeper understanding of protein structures and
expose them to powerful methods of communicating information. Further, it provided art students with a real-world case to
apply their color theory fundamentals and work collaboratively
with science students. The biochemistry students were trained in
DeepView software, a freely available shareware that allows for
easy manipulation of protein structures. The biochemistry students were responsible for researching the protein and its function, downloading the structural coordinates and working with the
software. The color theory students worked with the biochemistry
students to choose the best possible images (including angle, colors and field of emphasis) and further manipulate the images to
best illustrate their functional aspects. The manipulated images
were incorporated into a joint PowerPoint presentation where the
students had to explain their work to a lay audience. The faculty
involved will present the results of this unique collaboration. The
student project on Human Growth Hormone Receptor will be
incorporated into the presentation.
16. NOVEL ROLES FOR YEAST GENES UBP11 AND NST1
IN CHROMOSOME TRANSMISSION
Heidi Sleister1 and Robert Malone2

Drake University' and University of Iowa2
Yeast artificial chromosomes (YACs) are widely used in the analysis of complex genomes and the expression of large genes in yeast
or heterologous systems. These applications require that YACs be
structurally stable and faithfully maintained in the cell. Despite the
presence of a centromere, origin of replication, and telomeres,
YACs containing human DNA are less stable than authentic yeast
chromosomes. Therefore, a genetic screen was implemented to
identify yeast genes, which when present at high copy, increase
YAC stability. Two genes (UBP11 and NST1) were isolated from
this screen. UBP11 encodes a ubiquitin-specific protease. While
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the process of ubiquitination has been implicated in regulation of
the cell cycle, UBP11 has not previously been reported to play a
role in chromosome segregation. The function of the NST1 gene
product is unknown. However, a recent genome-wide screen by
Spencer and colleagues confirmed our finding that the NST1 gene
product likely plays a role in chromosome transmission. To further assess the importance of Ubp 11 p and N stl p in chromosome
transmission, the mitotic loss of a YAC and authentic yeast chromosome in yeast ubpl 1 and nstl deletion strains is being examined.
17. EFFECT OF COMMONLY USED HERBICIDES ON
THE VIRULENCE FACTOR CDR1 IN CANDIDA ALBICANS
Martin Schmidt, Stephanie Barker, Michael Essmann and Bryan
Larsen

Des Moines University
The ubiquitous yeast Candida albicans becomes a troublesome
pathogen by inducing virulence factors in reponse to environmental stimuli. Among these virulence factors is a drug-exporting
transport protein, Cdrl p, which renders cells resistant to certain
antifungal drugs. The expression of the CDR1 gene responds to a
wide spectrum of stimuli including drugs, heat shock and steroid
hormones. The aim of this study is to characterize the effects of
commonly used herbicides on the expression of CORL Following
exposure of C. albicans cultures to varying doses of herbicides and
azole drugs, CDR1 expression was quantified by flow cytometry
using a reporter strain in which expression of a green fluorescent
protein is under the control of the CDR1 promoter. Correlating
CDR1 expression with cell growth and survival revealed that similar to antifungal azole drugs - herbicides induce CDR1 expression
only at inhibitory doses. It is concluded that none of the tested
herbicides mimics the worrisome action of hormones, which increase virulence without reducing survival.
18. SCREENING A SACCHAROMYCES CEREVISIAE MUTANT COLLECTION FOR CELL WALL AND MORPHOGENESIS DEFECTS
Allison Voelker, Thomas Revak, Michael P. Boyer and Martin
Schmidt

Des Moines University
The cell wall of the baker's yeast S. cerevisiae is a rigid structure
with a carefully maintained flexibility. Consisting of proteins, glucans and chitin, it is constantly synthesized and remodeled to accommodate growth and budding of the cells. Since the deposition
of new cell wall material is tightly regulated by pathways conserved between yeast and man, we are studying yeast cell wall synthesis as a model for eukaryotic morphogenesis. Many mutations
that affect cell wall integrity and morphogenesis render cells dependent on elevated chitin synthesis. We examined a collection of
38 mutants that had previously been indentified as being dependent on the synthesis of such -stress chitin- in order to identify the
underlying cause for the cell wall/morphogenesis defect. We assayed the activity of the cell-integrity signaling cascade by western
blotting with antibodies directed against the activated end-point
of the cascade, P-Slt2p. By chemically inhibiting chitin synthesis,
we were able to determine the terminal phenotype of these mutants. From our analysis of the data, we are proposing two new
hypotheses. First, based on the phenotype of docl, edeS, and ubi4
mutants we hypothesize that the orderly synthesis of the cell wall
after cytokinesis depends -at least in part- on site-specific prote-

olysis. Second, that cytoskeleton-associated factors such as fonbrin (Sac6) are required for maintaining the specific localization
pattern of chitin synthases.
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19. lvlICROWAVE IRRADIATION REACTIONS: OXIDATION OF ALCO HOLS
Kristen A. Bernard nd Gholam A. Mirafzal
Drake Universi(J
Microwave-assisted sodium hypochlorite oxidation of 9hydroxyfluorene to 9-fluorenone was accomplished in a quantitative yield (100%) in a very short period of time. The reaction was
carried out in a microwave oven at a 30% power for a period of 2
minutes. GC and IR analysis confirmed purity of the product.
20. GREEN CHEMISTRY: PHASE-TRANSFER CATALYZED OXIDATION OF ORGANIC COMPOUNDS
(ALCOHOLS, SULFIDES, PHOSPHINES, ALKENES) WITH
SODIUM HYPOCHLORITE
Kristen A. Bernard, Breana C. Cummens, Michael P. Denning,
Kelly J. Krieger and Gholam A. Mirafzal
Drake University
Phase-transfer catalyzed oxidation of alcohols, sulfides, and
phosphines with sodium hypochlorite in ethyl acetate resulted in
good to excellent yields of oxidized products. These reactions are
mild, efficient, and safe. The experimental procedures and workups are very convenient. A representative sample of our oxidation
results with alcohols, sulfides, phosphines, and alkenes along with
some of our recent studies on our selectivity experiments using
these compounds will be presented.
21. OXIDATION OF ALKENES USING DIOXIRANE SYSTEM
Erin L. Cole, Dan J. Sadowski and Gholam A. Mirafzal
Drake University
Oxidation of alkenes using 1,3-dichloromethyldioxirane produces
good to excellent yield of epoxide products. The reaction system
is facile, mild, efficient and safe. Our results involving epoxidation
of various alkene substrates with different degrees of ionizibilities,
along with our studies involving selectivity experiments in 1:1
competitive alkenes epoxidation reactions will be presented.
22. IRON PORPHYRIN-CATALYZED OLEFINATION OF
CARBONYL COMPOUNDS WITH ETHYL DIAZOACETATE
Breana C. Cummens, Michael J. Harris, Bryce K. Young and
Gholam A. Mirafzal
Drake University
Iron(II) meso-tetraphenylporphyrin is an efficient catalyst for the
selective olefination of a variety of aromatic and aliphatic aldehydes using ethyl diazoacetate in the presence of triphenylphosphine. These reactions gave olefin products in excellent
yields (>85%) with high selectivity for the E-isomer (>90%). Iron
(III) meso-tetraphenylporphyrin chloride, reduced in situ, could
also be used as an olefination precatalyst to produce similar yields
and selectivities.

23. CARBON-CARBON BOND FORMATIONS IN REACTIONS OF DIALKYLTITANIUM (IV) COMPLEXES WITH
UNSATURATED ORGANIC SUBSTRATES VIA EPITITANATION PATHWAY
John N. Gitua and Hilton A. Crystal
Drake University
The dibutyltitanium(IV) diis~propoxide, Bu2Ti(OPri)2, reacts
with unsaturated organic substrates (1 ), where R = Ph, to undergo
in high yield epimetalation with Ti(OPri)2 by transfer. Our ongoing research has demonstrated the transformation of such
three-membered titanacycles (2) into 1,2,4,5-tetrasubstituted benzene derivatives (4) e.g. when a 1:2 molar mixture of PhC °CPh
and PhC °CH was used, 90% of pure 1,2,4,5-tetraphenylbenzene
was obtained. Similarly, reactions of 9-fluorenone with Bu2Ti
(OPri)2 to give three-membered titanacycle which further reacts
with either terminal acetylenes or dry ice gave derivatives of 9fluorenone in good to excellent yields. All the reactions were carried out at room temperature over a 2h period. The formation of
such aromatic products is made possible via the insertion of the
monomeric terminal acetylenes or dry ice into one of the carbontitanium bonds of (2) and the subsequent ring expansion to the
resulting five-membered titanacycle followed by the elimination of
Ti(OPri)2 upon hydrolysis.
24. UNKNOWN CARBONYL COMPOUNDS IN MIXTURES: A RESEARCH-BASED LABORATORY EXPERIMENT TO DEMONSTRATE THE PROCESS OF PURIFICATION BY COLUMN, AND IDENTIFICATION BY COMBINATION TECHNIQUES OF TLC, MP, IR, AND NMR
Tara J. Gooden, Sonia Christian and Gholam A. Mirafzal
Drake University
A number of unknown carbonyl solid compounds (aldehydes and
ketones) were mixed with 30% by weight biphenyl impurity. The
resulting impure samples were subjected to TLC, column chromatography and the purified recovered unknown carbonyl compounds were analyzed by MP, IR, and NMR. Students will learn
about the process in the choice of solvent for their TLC analysis
as well as to run an efficient chromatography column, an important technique that is required in the research laboratory when
dealing with purification of organic compounds. This lab will also
help students with several important laboratory techniques in organic chemistry including, MP, IR, and NMR.
25. GREEN CHEMISTRY: IONIC LIQUIDS AS MEDIUM IN
DIELS-ALDER AND EPOXIDATION REACTIONS
Benjamin C. Haenni, Alexander J. Kieger, William J. Richardson
and Gholam A. Mirafzal
Drake University
Ionic liquids have been considered as efficient and environmentally friendly reaction media for variety of organic reactions. In
this paper, our results on two important organic reactions (DielsAlder and Epoxidation) in ionic liquids will be presented. These
reactions are efficient, facile, and produce good to excellent yields
ofDiels-Alder and Epoxidation products.
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26. DETERMINATION OF THE CAFFEINE CONCENTRATION IN TEA AND COFFEE
Trisha A. Lewis, Sean A. Moorhead and Gholam A. Mirafzal

Drake Universiry
The concentration of caffeine was found in various brands of tea
and coffee using the technique of UV-Vis spectroscopy. Our
studies indicate that tea has a higher concentration of caffeine
than coffee by weight. Among the tea studied, white tea has the
highest concentration of caffeine. Among the coffee studied,
Maxwell House Rich Roast has the highest concentration of caffeine. The experiment will introduce the techniques of filtration,
extraction, standard curve determination, and the use of UV-vis
spectrophotometer to students. Students will also learn about the
level of daily consumption of caffeine in tea and coffee.

29. SYNTHESIS OF 1,5-DIENE DERIVATIVES TO INVESTIGATE SITE-SELECTIVITY IN THE EPOXIDATION REACTION WITH DIOXIRANE
Dan]. Sadowski, Emily T. Hamin, Yun H. Kim and Gholam A.
Mirafzal

Drake Universiry
1-phenyl-1,5-hexadiene, 1-(4-methoxyphenyl)-1,5-hexadiene, 1, 1diphenyl-1,5-hexadiene, and 1, 1-(4-methoxyphenyl)-1,5-hexadiene
were synthesized in good yield from the corresponding aldehydes
and ketones by either the Wittig or Grignard methods. The synthesis, spectra analysis, along with some of our results on the epoxidation of these compounds in dioxirane system will be presented.

27. FOOD & CHEMISTRY: REACHING A LIBERAL ARTS
STUDENT
Sunil Malapati

30. STUDYING PROTEIN STUCTURE/FUNCTION RELATIONSHIPS IN A MODEL ENZYME USING SITE DIRECTED MUTAGENISIS
David C. Speckhard and Mark Jordan

Clarke College

Loras College

Exploring Chemistry through Food makes science fun and approachable to a Liberal Arts student. Further, it provides a chemist with an endless array of day-to-day examples to teach chemical
concepts. Cooking may be the oldest and most widespread application of chemistry and recipes may be the oldest practical result
of chemical research. The role of chemistry in the kitchen has
been the subject of numerous TV shows and books and has inspired chefs to come up with innovative techniques based on
solid chemical principles. However, Food Chemistry courses have
traditionally been taught to chemistry majors interested in food
technology. Applied Chemistry: FOOD is a General Education
course developed at Clarke College for a typical non-science Liberal Arts student. Students are introduced to basic chemical concepts involving matter and energy with a focus on solutions; and
to the basic food categories (carbohydrates, lipids, proteins, minerals and water). Students explore taste and flavor and the use of
various cooking methods. Students are exposed to food technology through the use of modem separation techniques. Robert L.
Wolke's trade books, What Einstein told his Cook & What Einstein told his Cook 2 are used as texts with relevant Chemistry
material provided as instructor-generated handouts. Students reported a very high engagement with the subject material, and
some of them even kept their text books. In some of the labs,
students could eat the results of their experiments!

C-2 is a model chimeric metalloprotein that has shown both DNA
and metal binding activity when prepared by peptide synthesis.
When synthesized in-vivo, however, C-2 shows no activity due to
improper folding. To create active C-2 in-vivo, a point mutation
to the ninth residue in the loop of a problematic folding region
was made using site-directed mutagenesis. Thii; changed an aspartic acid residue to an alanine. The plasmid containing the mutant
C-2 was then isolated and sequenced showing that the mutation
was present. Competent cells that express the plasmid were then
transformed, and a purification protocol for the mutated C-2 was
attempted. Future research at Loras College will involve testing
the activity of the mutant C-2 that was created as well as a structural study of its active sites using NMR. Creating active C-2 mutants is the first step in the larger goal of creating novel metalloproteins with adjustable hydrolytic activity.

28. INTERMOLECULAR FORCES: A LABORATORY EXPERIMENT TO DEMONSTRATE THE STRENGTH OF
THESE FORCES IN BOTH NON-POLAR AND POLAR
MOLECULES
Pooja N . Patel and Gholam A. Mirafzal

Drake Universiry
A simple laboratory experiment is designed to enhance students'
understanding of intermolecular forces in both the non-polar and
polar molecules. Students will be using inorganic as well as organic compounds in this experiment to justify as to how intermolecular forces in a given compound can influence the boiling
point, the vapor pressure, and possible interactions with other
polar or non-polar molecules. Students will be using the techniques of TLC and GC in this lab to support their claims.
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31. MEASURING THE REDUCTION POTENTIAL OF
METHANOBACTIN TO ELUCIDATE ITS METAL ION
SELECTIVITY
Mary A. Van Zee!, Corbin]. Zea 1 and Nicola L. Pohl2

Grand View College 1, Iowa State Universiry2
Methanobactin (mb) is a chromopeptide that is isolated from the
extracellular component in methanotrophic bacteria. This peptide's primary role appears to bind Cu(II) and upon binding reduce the copper to Cu(I). In the absence of Cu(II) mb has been
previously shown to bind Ag(I), Au(III), Co(II), Cd(II), Fe(III),
Hg(II), Mn(II), Ni(II), Pb(II), U(VI), or Zn(II), but not Ba(II), Ca
(II), La(II), Mg(II), and Sr(II). Through the utilization of computational chemistry we will measure the reduction potential of mb
to better elucidate the metal binding selectivity of mb.

Inspire future scientists!
Next year volunteer to be a judge for the
Iowa Junior Academy of Science
Competition. Contact the IAS Office at
iascience@uni.edu for more information.
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32. PREPARATION AND CHARACTERIZATION OF SELF
ASSEMBLED MONOLAYERS ON GOLD AND GALLIUM
ARSENIDE
Zane Gemhart and James Alstott

these data provide insight into the aspects of the questions that
lend complexity and difficulty. A description of the approach, the
question variables and the student outcomes will be discussed.
35. CHARACTERIZATION OF FAST PYROLYTIC OIL
COLLECTED IN FRACTIONS
Marjorie R. Rover, Justinus A. Satrio and Robert C. Brown

Iowa State Universi(y

Buena Vista University
Gallium arsenide has been studied by scientists in the semiconductor field for several years. The fact that gallium arsenide exhibits a higher electron mobility than silicon makes it an attractive
material for use in electronic devices such as sensors. Gallium
arsenide's tendency to rapidly form an oxide coating, however,
has largely kept it from being used in the semiconductor industry.
Recently, a small number of scientists have published papers on
the ability of monolayers, formed by organosulfur compounds, to
obstruct the formation of this oxide layer. Our research focuses
on the formation and characterization of Octadecanethiol self
assembled monolayers on gold and gallium arsenide. In our efforts to characterize the monolayer, we have primarily used Fourier transform infrared spectroscopy and contact angle measurements. Our results using these methods have furthered our attempts to consistently apply a monolayer and prepared us to analyze the samples using sum frequency generation: a nonlinear optical technique that is highly sensitive at interfaces.
33. FUEL CELLS SENSOR BASED BREATHALYZERS
Luke M. Haverhals and Johna Leddy

University of Iowa
Polymer Electrolyte Membrane Fuel Cells (PEMFCs) are electrochemical devices useful for power generation and as sensors. An
example of PEMFCs sensors in portable instruments for the detection and quantification of ethanol in human breath samples is
presented. In addition, PEMFCs are used to sense byproducts
from cigarette smoke and also acetone in human breath samples.
The identification and quantification of cigarette smoke has potential uses in both personal settings and also in law enforcement.
Improved data analysis allows for the discrimination between
cigarette smoke and ethanol in mixed samples. A more robust
field measurement is realized because ethanol is quantified in the
presence of cigarette smoke. Acetone levels on breath have been
shown to be correlated with certain metabolic states in human
subjects. PEMFC based portable acetone sensors could soon aid
an individual s management of diabetes.
34. EXAMINING THE ROLE OF COGNITIVE LOAD AND
PROBLEM DIFFICULTY IN INTRODUCTORY CHEMISTRY WORD PROBLEMS
Norbert]. Pienta,John S. Kirk and Jennifer Schuttlefield

Universiry of Iowa
A set of tools were devised and implemented to test the role of
cognitive or memory load and problem difficulty in preparative or
general chemistry word problems. A browser-based tool using
Flash delivers ideal gas or stoichiometry questions that are made
more complex by specific format, unit conversions, and the presence of 'extra' information. In addition to delivering the questions
to the students, the tool tracks the variables from which the questions were derived, grades the question, and archives the information from the question and student answer. Statistical analyses of

Pyrolytic oil and char from com stover were produced using a
pilot-scale 25 kW fast pyrolysis reactor equipped with a fluidized
bed, a char removal system and a staged condensation unit. This
reactor is one of several research units housed within Iowa State
University's (ISU) Center for Sustainable Environmental Technologies (CSET). Research scientists investigated the chemical,
elemental, and physical characteristics of individual condenser
fractions. Each fraction was evaluated for water content, pH, pyrolytic lignin, elemental and chemical composition. The chemical
compositions of the various fractions were acquired using gas
chromatography mass spectrometry (GC/MS) and x-ray fluorescence spectroscopy (XRF). The percentages of carbon, hydrogen,
nitrogen, sulfur, and oxygen were obtained using a CHNSO analyzer. A comparison of typical elemental composition and physical
properties of pyrolytic oil collected in one fraction and those of
fossil oil are also included. It is shown that fractionation condensation .of pyrolysis oil vapors can be utilized to remove water. This
has the potential of raising the heating value of these oils. The
high water content is responsible for lower heating values in comparison to fossil oils. Water also influences the oxygen content of
the pyrolytic oil which causes immiscibility with fossil fuels and
promotes pyrolytic oil instability issues.
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36. EFFECTS OF SALT USE, SUGAR USE, AND SMOKING
ON TASTE SENSITIVITY
G. Fulton

Marshalltown Communi(y College
In a Human Physiology course lab experiment students tasted
solutions of sodium chloride (salty), sucrose (sweet), acetic acid
(sour), and quinine sulfate (bitter). Tasting began at a dilution of
l:500,000 (below taste threshold), continuing to more concentrated solutions and stopping when they could taste the substance
(reached threshold), to a maximum of 1:10. Control categories
included: smoker, non-smoker, frequent and infrequent use of
salt, frequent and infrequent use of sugar. Non-smokers outnumbered smokers by three to one, but frequent and infrequent
sample categories were similar in number. Non-smokers had
greater taste sensitivity than smokers. Infrequent users of sugar
had much greater sensitivity than frequent users, but infrequent
users of salt had only slightly greater sensitivity than frequent users of salt. Sensitivity to alkaline quinine sulfate was twice that to
sour acetic acid. Presence of salt, sugar, and acid additives to prepared foods likely complicates the analysis.
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37. ALLELOPATHY IN AN INVASIVE SHRUB: A COMPARISON OF EUROPEAN BUCKTHORN TO OTHER SPE CIES
Gena Dubois,Jenna Noble, Lisa Walters, Todd Tracy, Rebecca
Callies, Kimberly Love, Maryann Copley and Mary Holm
Northwestern College
Allelopathy is the ability of a plant to inhibit the germination and/
or growth of other plants by releasing chemicals from its tissues.
European buckthom is often described as having allelopathic
properties, although little or no viable primary research has been
done to support such claims. In this study, we examined the
germination rates and seedling lengths of radish and lettuce seeds
germinated in: a) various concentrations (from 0.1 % to 10%) of
buckthom berry juice compared to juices of blueberries, blackberries, strawberries, and grapes; and b) various concentrations
(12.5% to 100%) of buckthom leaf extract compared to leaf extracts of native and invasive trees and plants. Our findings indicate that the fruit and leaves of European buckthom are no more
allelopathic, and in some cases are even LESS allelopathic, than
the fruit and leaves of other species.
38. MONITORING THE EFFECTS OF EUROPEAN BUCKTHORN (RHAMNUS CATHARTICA) REMOVAL FROM
TWO FOREST COMMUNITIES: GROUND BEETLE
(COLEOPTERA: CARABIDAE) RICHNESS AND ABUNDANCE
Laurie Furlong, Todd Tracy,Jackie Knibbe,Jesse Nieuwenhuis
and Lisa Walters
Northwestern College
This study is part of a larger project exploring the effects of an
invasive introduced species, European buckthorn (Rhamnus cathartica), and its removal from two forest communities in northwestern Iowa. The literature indicates that forest floor communities
are sensitive to habitat structure, management, and disturbances.
In particular, ground beetles (Coleoptera: Carabidae), are frequently used as indicators of habitat integrity. To explore the
responses of ground beetles to our manipulation, we set out pitfall
traps in control (buckthorn remaining) and treatment plots
(buckthorn removed) for 24-hour "trap periods" throughout the
springs, summers, and falls of 2006 and 2007. Analyses of ground
beetle seasonal richness and abundance at the 2 sites are underway
and will be reported.

Did you know that the IAS Logo was created for the
100th Anniversary of the Academy? Each of the
images in the logo has a specific symbolism. Visit
the IAS website at www.iacad.org to find out more!

36

39. PRELIMINARY ASSESSMENT OF AVIAN RICHNE SS
AND RELATIVE ABUNDANCE AT GREEN WlNG E NVIRONMENTAL LABORATORY, AMBOY, ILLINOIS
Kelly J. McKay1 and Stephen B. Hager2
BioEco Research and Monitoring Center, Augustana College2
A preliminary assessment of avian richness and relative abundance was conducted at Green Wing Environmental Laboratory
in north central Illinois, throughout all seasons, from early fall of
2001 through the breeding season of 2002. We conducted a total
of six unlimited-radius point count survey routes (two fall migration, one winter, two spring migration, and one summer breeding
season), three random area search waterfowl surveys, and two
random area search nocturnal bird surveys. Additionally, we also
recorded all birds identified between points (i.e. interpoint data) .
Overall, a cumulative total of 140 species were identified. This
included 62 species of North American Migrants (NAM), 59
Neotropical Migrants (NTM), and 19 species of Permanent Residents (RES). A total of 4,440 birds were recorded during the entire project. Fall migration yielded 88 species (36 NAM, 37 NTM,
15 RES) and 1,954 individuals. During the winter season, 27 species were identified (13 NAM, 14 RES) including 332 individuals.
We recorded 115 species during spring migration (52 NAM, 48
NTM, 15 RES) and tallied 1,572 individuals. During the breeding
season, we encountered 55 species (20 NAM, 23 NTM, 12 RES)
and recorded 582 individuals. Our sampling effort during this
project was relatively small, nevertheless a large diversity of avian
species was recorded. This tends to suggest that the Green Wing
Environmental Laboratory may be functioning as a 'habitat island'
within a Midwestern landscape matrix dominated by agricultural
row crops.
40. CREATING A GIS INVENTORY OF PARK TREES: EXPERIENCES FROM GRINNELL, IOWA
Larissa Mottl
Grinnell College
The City of Grinnell has 10 parks that cover 143 acres. Trees are
the principal natural resource in most of the parks. Due to limited
staff, park trees receive very minimal care. New plantings and
mulching projects are typically planned and implemented by volunteers with a local Trees Forever chapter. A GIS park tree inventory commenced in 2004 to provide local volunteers and the City
with a dynamic system for documenting the species, size, condition, and maintenance needs of each park tree. College students
and community volunteers were trained to use a Trimble GeoXT
GPS unit to map tree locations and enter attribute data. To date,
over 1000 trees have been inventoried, with 90% of the inventory
completed prior to the February 2007 ice storm. The inventory
has been used to prioritize mulching efforts, plan replacements
for storm-damaged trees, identify invasive trees for removal,
quantify canopy cover, and to visualize the impacts of a potential
emerald ash borer infestation in Grinnell. In addition to the direct
benefits of the inventory, mapping volunteers have benefited
from the inventory process through learning mapping technology,
tree identification, proper tree care and evaluation, and learning
about resource management in city parks.

41. EFFECTS OF EASTERN RED CEDAR AND ITS REMOVAL ON INVERTEBRATE ABUNDANCE AND MORPHOSPECIES RICHNESS
Jenna Noble, Todd Tracy and Jonathan Gesink
Northwestern College
Although native to the eastern US, the Eastern red cedar is taking
over grasslands and natural prairies in the Midwest. In this study,
we used pitfall traps to examine the effects of the presence and
removal of red cedar on invertebrate abundance and morphospecies richness, with particular focus on ants and carabid beetles. In
September 2007 we performed 24-hour trapping sessions in: a)
cedar-invaded, cedar-removed, and cedarless areas within a riparian mixed-grass prairie habitat along the Niobrara River at the
Nature Conservancy's Niobrara Valley Preserve in north-central
Nebraska, and b) cedar-invaded and cedarless areas within a remnant tallgrass prairie at Oak Grove County Park near Hawarden,
Iowa. Full analyses of samples are underway and will be reported.
42. THE USE OF FLYOVER DATA IN AVIAN LANDSCAPE ECOLOGY: A CASE SWDY INVOLVING SWALLOWS AND RED-TAILED HAWKS AT NEAL SMITH NATIONAL WILDLIFE REFUGE
William T. Reed, Brian F. M. Olechnowski and Diane M. Debinski
Iowa S fate Universiry
Flyover data, taken during traditional avian point counts, are observations of birds that fly over an area during the time a site is
being surveyed. Often this data is excluded from statistical analyses because these individual birds give no clear indication that
they are actually using the surveyed site where .they are recorded
(for nesting, foraging, etc). We are examining the relevance of
flyover data of three swallow species (Barn Swallow, Cliff Swallow, and Tree Swallow) and Red-Tailed Hawks, a common bird of
prey in central Iowa, at Neal Smith National Wildlife Refuge. Our
hypothesis is that as the refuge has expanded its boundaries since
1994 (placing additional habitat in prairie restoration each year)
we will see an increased abundance of these swallows and RedTailed Hawks. Our goal is to determine whether this flyover data
can give us information about how these species are assessing
habitat at the landscape scale. An increased abundance of swallows and/ or hawks at our sites over time would indicate the importance of large patch sizes to these species. Data concerning the
above questions are currently being analyzed and will be completed by early March. If statistically significant positive trends are
present we are then able to demonstrate a useful application of
flyover data recorded during point counts. In addition, this data
will allow us to better understand the habitat needs (minimum
patch size for nesting, foraging) of some of our bird species in
central Iowa.
43. THE EFFECT OF PRAIRIE MANAGEMENT ON BIOMASS IN A TALL-GRASS PRAIRIE
Amy A. Saupe and Kirk J. Larsen
uther College

effects of three different management methods on biomass in
Anderson Prairie, a small restored prairie on the campus of Luther College (Decorah, IA). Three plots were selected that are
separated by mowed paths and then either burned in the spring
(April, 2007), burned in the summer Ouly, 2007), or mowed. In
September, October, and November we removed all cover from
10-12, 0.25 m 2 subplots in each treatment plot and determined the
dry biomass of grasses, forbs and ground litter. The mowed plot
had significantly more ground litter than either of the burned
plots. All three plots had similar average amounts of grass. However, the mass of forbs in the mowed and spring burned plots was
more than twice the mass of forbs in the summer burned plot.
These results suggest that the best management strategy for minimizing ground litter and maximizing forb growth is spring burn-

111g.
44. COMPARISON OF SMALL MAMMAL POPULATION
CHARACTERISTICS IN ADJACENT WOODLANDS AND
PRAIRIES OF MT. TALBOT PRESERVE IN PLYMOUTH
CO.,IOWA
James C. Stroh, Alejandro DeAnda,Justin Flammang and Brett
Miner
Morningside College
In September, 2007, a comparison of species composition, density
and diversity of terrestrial small mammals was initiated in the forest and grasslands in Mount Talbot State Preserve, Plymouth
County, Iowa. A single, 100 m line transect was established in
both the tall grass prairie community and in the adjacent hardwood forest. Captured mammals were identified, marked and
released for six days each month. Density was determined using
an assessment line. There was no significant difference (P < 0.05)
between mean mammal density in the forest and the grasslands
for six months of the study. However, more species of small
mammals were captured in the prairie and the Simpson's diversity
index of the prairie mammals was almost four times greater than
that of the forested areas.

45. PREDATION OF ARTIFICIAL NESTS PLACED IN INVASIVE AND NATIVE SHRUBS AND TREES
Todd T. Tracy,Jesse Nieuwenhuis and Jackie Knibbe
Northwestern College
This study is part of a larger project exploring the effects of an
invasive introduced species, European buckthorn, on forest communities in northwestern Iowa. In July 2007, we placed artificial
nests, each containing a Coturnix quail egg and a clay egg, in buckthorn, honeysuckle, and native shrubs and saplings at Oak Grove
County Park near Hawarden, Iowa. Nests were subsequently
checked for removal of the quail egg or damage to either egg by
predators. No quail eggs were broken or removed by predators
during the study, but all clay eggs and some quail eggs showed
scratches and peck marks by day 20. Using egg tampering as a
measure of nest survival, we found no difference in nest survival
among the three treatment groups, suggesting that buckthorn and
honeysuckle do not negatively impact late-season nesting success
of forest birds in this area.

Prairie management efforts are widely used to promote new plant
growth and control the spread of invasive species. Periodic prescribed burning is the most popular method of prairie management and is typically done in the spring. Conventional wisdom
suggests that spring burning favors development of forbs while
summer burning favors grasses. This experiment investigated the
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48. SURVEY OF VIOLETS ASSOCIATED WITH THE REGAL FRITILLARY FOR MONITORING AT THE BIG
SAND MOUND NATURE PRESERVE
Paul A. Mayes
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1vluscatine Community College

46. IOWA INSECT SURVEY PROJECT: CREATING
CHECKLISTS, BASELINE DATA AND RESOURCES FOR
THE FUTURE
Jessica D. Davis

The Regal Fritillary butterfly, Spryeria tdalia, is often cited as an
indicator of quality prairies. It has been seen less often in Iowa
lately. A significant population of S. idalia had previously been
found on the Big Sand Mound Nature Preserve (BSMNP), a sand
prairie in Muscatine and Louisa Counties, Iowa. The Regal Fritillary is associated with violets, especially the Bird s foot violet,
Viola pedata, and the Purple or Blue Prairie violet, Viola pedatijida,
in prairies. Management of BSMNP includes mowing, burning
and tree removal to maintain the prairie. A field within the preserve was identified that contained these violets and an initial
study area of 150m X 150m was established. This field was selected because many Regal Fritillaries had been seen there in previous years. Within this area 10m X 10m plots were made along
transects and the violet density was surveyed in each plot. The
initial survey found the violets were actually in a smaller area,
measured as 100m X 100m. New 10m X 10m plots were made
and the abundance of violets counted. The density of violets was
determined by counting the number of plants, with one root stalk,
in each of 10 plots. The mean number of violet plants in each
100m2 plot was 66 plants. The management plan is to not disturb
this field by burning or mowing for the next fow years while it is
continually monitored for violets and Regal Fritillary butterflies.

Iowa State University
Insects are the most diverse, successful, and least studied group of
organisms on Earth. Insects are often studied because of their
importance as pests, especially in Iowa with intense agricultural
activities. We may be losing insect species to habitat destruction
before we have the opportunity to document their existence. The
Adopt-a-Trap: Iowa Insect Survey Project was born from a paucity of knowledge and passion about the distribution and identity
of insects in Iowa. A survey such as this has not been conducted
in Iowa since the 1940 s and at that time was incomplete. In order
to effectively monitor the impact of environmental change on
insect diversity, baseline data on the resident fauna is critical. In
2007 we initiated the Adopt-a-Trap project by sampling insects
using Malaise (passive flight interception) traps at locations across
Iowa. Volunteer school groups, individuals and conservation organizations are helping with .d ifferent aspects of the project including collecting specimens, sorting, and identifying, but we need
additional collaborators to make this project successful. To some,
Iowa is seen as a diversity wasteland, but in only four months we
have found species that have not before been documented in
Iowa including the forcepsfly (Merope tuber Newman) and new
species of sand flies (family Psychodidae) to science. The results
of the survey will be published as an interactive web-based learning tool whereby students, educators and the public will have access to information on the insects of Iowa including a checklist.
47. BUTTERFLIES AS INDICATORS OF SUCCESS IN WETLAND MITIGATION SITES
Dennis W. Schlicht and Frank Olsen

Iowa Lepidoptera Project
Invertebrate diversity and abundance have been known to be indicators of the history, quality and effects of management on natural areas. This study sought to assess how well 12 Iowa Department of Transportation compensatory wetland mitigation sites
function ecologically when compared to 3 natural areas. Butterflies were surveyed due to their manageable species richness and
ease of identification. During the summers of 2005 or 2006 the 15
sites were surveyed every 10 days in the non-frost season. Species
were identified by sight or examined after capture. This data, as
well as data on other taxa and abiotic conditions, were used to
calculate an overall index of condition for each site. Results suggest that compensatory wetland mitigation sites can function ecologically in the landscape and that butterfly data correlates to site
quality.

49. DETERMINING MAXIMUM SUSTAINABLE PRODUCTION OF BIOMASS WITH A MIXTURE OF PRAIRIE SPECIES
Cassy Bohnet and Michele Fuhrer

University ofNorthern Iowa
The Tallgrass Prairie Center is conducting an applied research
project examining prairie plantings to produce biomass for electricity generation while maintaining wildlife habitat and other conservation benefits. Iowa's electrical utilities annually consume
17 .316 million tons of coal, discharging 50.2 million tons of the
greenhouse gas, carbon dioxide, into the atmosphere (U.S. Dept.
of Energy 2007). Switchgrass has been studied for use as an energy crop; however, a recent study suggests that more above
ground biomass is produced by plantings with increased species
diversity (Tilman et al. 2006). Preliminary research from the Tallgrass Prairie Center indicated a monoculture of little bluestem
(Schizachyrium scoparium) produced more than double the above
ground biomass than a monoculture of switchgrass (Panicum
virgatum). This five year study will examine biomass production
and carbon sequestration rates of four treatments of native prairie
plantings on non-prime agricultural land. The four treatments are
as follows: switchgrass monoculture, five-native grass mixture, 16species biomass mixture, and 32-species prairie mixture. The effect of harvesting patterns and frequency on wildlife will also be
examined to determine the best prairie management practices.
Additionally, a landowner management guide promoting sustainable prairie biomass production for electricity generation will be
produced.

Additional copies of the Proceedings of the 120th Iowa Academy of Science Annual Meeting may be purchased for $10.00. Contact the IAS Office Manager at iascience@uni.edu.
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SO. ROADSIDE NATIVE PLANTS INVENTORY FOR
UNIQUE NATIVE PLANT COMMUNITY POLICY*ISF*
Chris Henze
Johnson Counry Secondary Road Department
Roadside plant communities constitute important habitats for
native plant species and remnant plant communities that are increasingly rare in Iowa. Thus roadside rights-of-way are important
to the preservation of Iowa s biodiversity and local ecotypes.
Johnson County has established a proactive Integrated Roadside
Vegetation Management (IRVM) program, directed by Roadside
Manager Chris Henze and guided by an IRVM Technical Advisory Committee. Johnson County and the Advisory Committee
have written a novel Native Plant Community Policy (NPCP),
intended to identify, evaluate, manage, and preserve the County s
highest-quality native prairie, woodland, and wetland remnants
found within the rights-of-way of County-maintained roads. ISF
funds were obtained to complete a comprehensive plant inventory
of the 20 remaining identified remnant sites. This inventory will
allow the full implementation of the NPCP. This inventory project and the NPCP constitute important tools for addressing the
increasing loss of biodiversity and local ecotypes. This loss comprises one of Earth's major environmental problems. By serving
as a unique and important model for Iowa counties and other
states, these NPCP benefits are likely to be multiplied. The project
also incorporated efforts to educate other professional road managers, as well as the Johnson County residents, about the NPCP
and values of native biodiversity.
51. THE VASCULAR FLORA OF LEDGES STATE PARK
(BOONE COUNTY, IOWA) REVISITED: REVELATIONS
AND RECOMMENDATIONS
Jimmie D. Thompson 1, William R. Norris 2 and Deborah Q.
Lewis 1
Iowa State Universiry 1, Western New Mexico Universiif
A vascular plant survey of Ledges State Park (Boone Co., Iowa)
was recently conducted in which 670 taxa were encountered. A
search of the literature and herbarium holdings for additional records added 111 taxa; this total of 781 adds more than 350 taxa to
the checklists from two previous floristic studies of the park. This
study reports 20 taxa that are not included in Eilers and Roosa's
checklist of Iowa s vascular flora, including a population of Oenanthe L (water dropwort) that may represent a new species. Thirteen
are listed as endangered, threatened or special concern species by
the Iowa Department of Natural Resources. The survey's results
include updated knowledge of state plant distributions and the
status of rare species. These results also provide knowledge about
the extent of non-native invasive species in the park and facilitate
analysis of floristic change in the Ledges. This study reveals the
need for a continuously maintained computer database of voucher
specimens accessioned in Iowa s herbaria, as well as an on-line
checklist of Iowa vascular plants that includes newly discovered
taxa in the Iowa flora. The park fulfills an important conservation
role in providing a haven for sensitive species and uncommon
plant communities. State park administrators are charged with
"protecting and managing the flora and fauna" and "ecosystem
management planning" according to the Iowa Administrative
Code. Hence, we recommend that increased emphasis on scientific research and natural resource conservation in all of Iowa's
state parks is necessary to ensure their future integrity.

52. ABUNDANCE, RICHNESS, AND DIVERSITY OF
FROGS AND TOADS AT BIG SAND MOUND NATURE
PRESERVE
Kelly J. McKay 1 and Stephen B. Hager2
BioEco "Research and Monitoring Center1, Augustana College2
Amphibians are declining worldwide in both abundance and diversity. Reasons for these trends are numerous and varied. Assessing declines is difficult because of the paucity of baseline information on the basic population biology for many amphibians. We
assessed the abundance (number of individuals of a species), richness (number of species), and diversity (relative richness at various
sites) of anurans (frogs and toads) at Big Sand Mound Nature
Preserve using standardized field methods established by the
North American Amphibian Monitoring Program. This preserve
is co-owned and managed by MidAmerican Energy Company and
Monsanto Company. It is located in southeast Iowa (Louisa and
Muscatine Counties). Field work was conducted twice monthly
from April through July 2007 at eight sampling stations spread
somewhat evenly throughout this site at major wetland areas. We
documented 12 species of frogs and toads. These included:
American Toad (Bufa americanus), Fowler's Toad (Bufa woodhousir),
Cricket Frog (Acris crepitans), Eastern Gray Treefrog (Hy/a versicolor), Cope's Gray Treefrog (Hy/a chrysoscelis), Spring Peeper
(Pseudacris crucifer), Western Chorus Frog (Pseudacris triseriata), Bullfrog (Rana catesbeiana), Green Frog (Rana c/amitans), Northern
Leopard Frog (Rana pipiens), Southern Leopard Frog (Rana utricularia), and Plains Leopard Frog (Rana b/ain). Abundant species
included Western Chorus Frog, Eastern Gray Treefrog, and
Cricket Frog. Very few Green Frogs and Spring Peepers were
encountered. A high of 11 species were detected at the northern
part ofBeatty's pond, whereas we found only six species at Small
South Pond. To our knowledge, this is the first study to directly
assess anuran abundance and diversity at Big Sand Mound.
53. DOCUMENTATION OF TURTLE MORTALITY
ALONG THE EAST EDGE OF BEATTY'S POND AT BIG
SAND MOUND NATURE PRESERVE
Kelly J. McKay 1 and Stephen B. Hager2
BioEco "Research and Monitoring Center, Augustana Colfl(ge2
Big Sand Mound Nature Preserve (BSM), located in Louisa and
Muscatine Counties of southeast Iowa, is co-owned by MidAmerican Energy Company and Monsanto Company. In addition
to managing this site as a nature preserve, both companies also
fund various biological research projects. BSM consists of a relatively large sand prairie tract, along with floodplain forest and
wetland habitats. During the spring of 2007, we encountered a
substantial number of turtle carcasses along the eastern edge of
Beatty's Pond - one ofBSM larger wetland areas. Consequently,
we proceeded to document various parameters of this mortality
event. The five hectare study area was subdivided into twenty 50m
x 50m (0.25 hectare) search units. Each unit was systematically
searched and distinct carcasses were collected and recorded.
Overall, 259 individual carcasses were collected and identified.
Five species were represented: Painted Turtle (Chrysemys picta),
Red-eared Slider (Trachenrys scripta), Yellow Mud Turtle (Kinostemon
flavescens), Snapping Turtle (Che!Jdra se,pentina), and Map Turtle
(Graptemysgeographica). This produced an average of 12.9 carcasses/search unit, with the number collected from any given
search unit ranging from O to 53. This resulted in an overall density of 51.8 turtle carcasses/hectare. Furthermore, carcasses were
not evenly distributed throughout the study area. There are sev-
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eral potential causes of this mortality event. Based on our preliminary assessment of turtle mortality, we believe it is vital to continue this monitoring effort at all wetland areas on BSM, as well as
conducting research aimed at identifying the underlying causes of
this mortality.
54. BIRDLIFE OF THE UPPER MISSISSIPPI RIVER: A
FIELD ADVENTURE ON THE PORT LOUISA NATIONAL
WILDLIFE REFUGE
Kelly J. McKay!, Brian L. Blevins 1 and Karen D. Harvey2
BioEco Research and Monitoring Center, Port Louisa National Wildlife
&fuge2
Noteworthy declines among many avian species have been documented throughout the Midwest region during the last half century. Habitat loss and alteration resulting from various types of
human activities, appears to be the primary factor causing these
avian population declines. Natural habitats throughout much of
Illinois and Iowa have been lost or severely altered, while the
floodplain of the Upper Mississippi River (UMR) maintains relatively large amounts of wildlife habitats. This acreage is primarily
managed by the U.S. Fish and Wildlife Service and the U.S. Army
Corps of Engineers. Consequently, the Port Louisa National
Wildlife Refuge conducted avian point count surveys from 19921996 and re-initiated this project in 2004-2005. During this presentation, changes in land use throughout Iowa and Illinois will be
illustrated and we will examine how this has influenced the importance of UMR floodplain habitats to Midwestern avifaunal populations during all seasons of the year. Additionally, we will discuss
the potential threats facing the UMR habitats, along with the difficulties encountered when trying to work in this floodplain system.
Finally, a preliminary summary of the Port Louisa avian point
count project will be examined. This will include a discussion ~f
survey methods and efforts, as well as a preliminary assessment of
results in terms of species richness. We will also examine the
status and occurrence of several high priority and high management concern species within the various study areas.
55. TEMPORAL SHIFTS IN AVIAN DIVERSITY AND
COl\flvillNITY STRUCTURE THROUGH STAGES OF RESTORATION OF A TALLGRASS PRAIRIE, NEAL SMITH
NATIONAL WILDLIFE REFUGE (NSNWR)
Brian F. M. Olechnowski1 , Diane M. Debinski 1, William T. Reed 1,
Karen Viste-Sparkman2 and Pauline Drobney2
Iowa State Universiry 1, U.S. Fish and Wildlife Seroice2
We examined how individual grassland bird species respond to
the amount of time a prairie restoration has been out of crop rotation, and observed how avian community composition shifts
through these successional stages on a large-scale restoration of a
tallgrass prairie. During 2007, both vegetation surveys and bird
surveys were performed at study locations at NSNWR. Certain
species become less abundant as the restored prairies age (RedWmged Blackbirds, Homed Larks, Killdeers, Vesper Sparrows).
Other species tend to peak in abundance 2-3 years after site restoration (Dickcissels and Common Yellowthroats). Henslow's Sparrows, an obligate grassland species of conservation concern in
Iowa, only appear in sites that have been out of rotation for 6+
years. A number of generalist species show no trend. Overall species richness tends to increase at sites that have been out of crop
rotation for 3-6+ years. Abundance of-individual birds at our
study sites is greatest in areas that are at least 2 years out of crop
rotation. The community composition of avian species tends to
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shift dramatically as grassland succession proceeds. Study sites
that are 1 year out of crop rotation and 6+ years out of crop rotation display the least degree of similarity in community composition. In addition, sites that are 4-6 years out of crop rotation have
significantly different community composition than sites that are
6+ years out of crop rotation. Future studies will focus on identifying the particular habitat variables that most influence avian
species richness and abundance in these restored prairies.

56. PROJECT-BASED GRADUATE EDUCATION IN CONSERVATION: FIRST YEAR RESULTS
Laura L. Jackson, Mark C. Myers and Daryl D. Smith
Universiry ofNorthern Iowa
In Fall 2007 the University of Northern Iowa launched a Professional Science Masters (PSM) program in Ecosystem Management. The PSM degree combines professional skills in communication, organization, and management with modem ecological
theory and techniques in an intensive 1-year program. Rather than
completing thesis research as in a traditional M.S. degree, PSM
students gain experience working together in small teams to address local conservation and management challenges. This year, a
team of three PSM stu_dents is preparing a preliminary species
inventory and management plan for a 500-acre wildlife area
owned by Black Hawk County Conservation Board. Another
team of two students is working with the Black Hawk County Soil
and Water Conservation Commission to analyze stormwater runoff around Hartman Bluff State Preserve and to seek funding to
improve stormwater management at the site. A third team is helping UNI s Tallgrass Prairie Center begin a large-scale investigation
of prairie biomass production for use as a sustainable and wildlifefriendly source of renewable energy. Student involvement in such
projects teaches professional skills such as public speaking, communication with diverse stakeholder groups, project management,
problem-solving, and leadership. Such skills are consistently identified as essential for those entering natural resource fields. The
potential advantages and disadvantages of this type of graduate
conservation education, as well as prospects for employment, will
be discussed.
57. A 9 YEAR LOOK AT THE IOWA NATUREMAPPING
PROGRAM, ITS ACCOMPLISHMENTS AND CURRENT
INITIATIVES
Jason O'Brien
Iowa Stale University
Since 1999, the Iowa NatureMapping Program has trained hundreds of citizen who have contributed over 66,000 wildlife observations representing over 300 species of birds, mammals, reptiles
and amphibians. In 2004, the data at that time was shown to be
over 90% in agreement with the Iowa Gap Analysis Program's
predicted distribution maps. This is a significant accomplishment,
under any standard and all this data is available for use by those
who need it! This presentation will get IAS members up to speed
on the latest accomplishments and initiatives of this Program.
This includes a report on the data and what is able to tell us, and a
demonstration of a data entry and GIS mapping data retrieval
tool. This tool includes various levels of data access depending on
user permissions, such as expert reviewers and sensitivity of species (T /E, etc.). Participants are encouraged to discuss the utility
of such a database to improve management of species, confirm
and redefine species distribution, and provide critical data where it

is needed, such as at the local land use planning level. Other topics will include: a demonstration of a new electronic taxonomic
field notebook with GPS and GIS compatible software, and a
discussion of the National NatureMapping initiative of developing
a training and mentoring process that brings wildlife experts, scientists and citizens together in a common and cooperative effort
to monitor species. If successful, a 5-year NSF proposal that
would solidify this process in Iowa and throughout the country
will be discussed.
58. THE EMERALD HORIZON: A VISION FOR NATURE
IN IOWA
Connie Mutel
Universiry of Iowa
Iowa's diverse native landscape was converted to an intensively
managed working landscape within decades. With this conversion,
the abundance of native species declined precipitously. Native
species diversity continues to be threatened by ongoing pressures
of habitat fragmentation and degradation. Although these losses
are tragic in themselves, perhaps more problematic to Iowa's human residents is the ongoing loss of the 'free ecosystem services'
that native species and communities once provided. Efforts to
rebuild these services, and to build sustainability into our landscape, provide the economic incentive to reintegrate nature into
Iowa s working landscape. The Emerald Horizon: A History of
Nature in Iowa (University of Iowa Press, 2008) is a new book
that describes Iowa's landscape conversion, its dramatic results,
and its ongoing implications. The book also proposes techniques
for restoring upland oak woodlands and prairies, and methods of
implementing diverse restorations across Iowa. In doing so, The
Emerald Horizon creates a vision and rationale for reshaping our
working agricultural and urban lands by reestablishing the native
species and the ecological functions that were once purposefully
excluded. Author Connie Mutel will introduce this newlypublished book and her search for methods of explaining the
necessity of restoring nature to a lay reading audience.
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is paid to solar energy conversion technologies and how solar
energy can be stored, including production of fuels such as hydrogen and ammonia.
60. NANOCRYSTALLINE SILICON SOLAR CELLS
Atul Madhavan and Vikram Dalal
Iowa State Universiry
Direct conversion of solar energy into electricity is an important
new technology for reducing global warming. In this talk, we discuss thin film silicon technology based on nanocrystalline Silicon
for converting solar energy into electricity using the photovoltaic
(PV) effect. We discuss the technology for growing the material
using plasma deposition, the properties of the material, and the
various device architectures that can be used to improve the performance. In particular, we discuss a novel device structure, superlattices, which can be very useful for increasing the solar conversion efficiency.
61. GRAPH DIFFERENCING AND ITS IMPORTANCE IN
SOFIWARE ENGINEERING
Jason Stanek and Suraj Kothari
Iowa State Universiry
Computing the difference between two versions of software is a
common need for efficient testing, auditing, and merging of multiple versions of software. In going from one version to another,
it is not necessary to redo the work all over, instead the work can
be focused on the difference. The software differencing problem
reduces to the problem of differencing graphs for which the most
general case is known to be intractable. The graph differencing
problem arises in many other applications and various notions
and algorithms exist in literature for graph differencing. We present a custom formulation and a new solution for the graph differencing problem for software engineering applications. This
new research generalizes existing work on a special case of graph
differencing problem that has become quite important in bioinformatics. Not only our research addresses a significant need in
software engineering, it also has the potential for important applications in bioinformatics.

59. TECHNOLOGICAL APPROACHES TO REDUCE
GLOBAL WARMING
Vikram Dalal
Iowa State Universiry

62. PRODUCT DISTRIBUTION FROM FAST PYROLYSIS
OF BIOMASS
Pushkaraj Patwardhan, Justinus Satrio, Brent Shanks and Robert
Brown
Iowa State Universiry

There is little scientific doubt that human activities are contributing significantly to global warming and that the consequences,
particularly in terms of rising sea levels, could be catastrophic.
This paper discusses some of the scientific evidence for human
impact on global warming. The paper discusses various technological strategies for each of the major energy sectors
(transportation, residential, commercial and industrial) for significantly reducing the use of fossil fuels. Conservation strategies that
are applicable to both the U.S. and the world are discussed. We
also discuss the status of various renewable energy technologies,
including wind, various types of biofuel technologies and direct
solar conversion and show that combination of these can significantly reduce the use of fossil fuels while remaining cost competitive. It is shown that for biofuels to make a significant impact on
reducing global warming, the strategy has to be based on using
bio-waste products and on synthetic biology. Particular attention

Biomass, being the only current sustainable source of organic
carbon, is recognized as an attractive feedstock for fuels and
chemicals. Fast pyrolysis has immerged as a promising process
aimed towards converting biomass into liquid product often called
'bio-oil'. Bio-oil is a complex mixture of several different chemical
species which can be broadly classified into hydroxyaldehydes and
ketones, carboxylic acids, anhydrose sugars and phenolic compounds. It can be refined using the ~urrently existing petroleum
refinery infrastructure without significant modification. However,
the stability and ease of upgradeability of bio-oil depends on its
chemical composition which in turn depends on the composition
of biomass (cellulose, hemicelluloses, lignin and minerals content)
and the process parameters. Abundant literature is available focusing on optimizing the bio-oil yield, however little attention was
provided to the quality of the bio-oil produced. Chemical phenomena referred as primary and secondary reactions have been
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traditionally avoided when modeling the pyrolysis process. With
the increasing interest in usage and upgrading of bio-oil, it is imperative to discern the effect of secondary reactions and accurately predict the yields of species present in bio-oil. We, at Iowa
State University, are using the micro-pyrolyzer to establish the
relationships between chemical structures of lignocellulosic constituents of biomass to the speciation resulting from them during
primary pyrolysis reactions.
63. SIMULTANEOUS SACCHARIFICATION AND FERl\ffiNTATION OF CORN STOVER USING WHITE-ROT
FUNGI AND YEAST FOR THE PRODUCTION OF FUEL
ETHANOL
M. Vincent, P. Shrestha, A. L. Pometto III, L. Leandro, T. H.
Kim, S. K. Khanal and J. (Hans) van Leeuwen
Iowa State University
Simultaneous Saccharification and Fermentation (SSF) was studied to produce ethanol from com stover using the white-rot fungus Phanerochaete chrysosporium pretreatment as an aerobic solid substrate fermentation followed by an anaerobic SSF with Saccharomyces cerevisiae. From the result, ethanol production achieved a maximum at 144 h, plateauing thereafter. The conversion of com ·
stover C6 sugars was 7.9g of ethanol per 100g of stover, corresponding to approximately 38% of the theoretical yield. SomogyiNelson and phenol-sulfuric assays were also performed to record
the total and the reducing sugars profiles of the saccharification
and fermentation broth. Changes in other fermentation coproducts, such as acetic acid and lactic acid, were also recorded.
The results of our research indicate that it is possible to degrade
cellulose into glucose for further fermentation into ethanol with
the use of P. chrysosporium pretreatment.
64. CELLULOSIC BIOMASS TO LIQUID FUELS: A THERMOCHEMICAL APPROACH
Ryan M. Swanson,Justinus A. Satrio and Robert C. Brown
Iowa State University
Alternative to fuel production from com grain, cellulosic biomass
has been deemed as the future of biofuels. The thermochemical
pathway produces fuels from cellulosic biomass using heat energy
to catalyze the conversion instead of the traditional microorganisms. In order to become commercially available technical and
economic feasibility must be proven. This purpose of this study
is to simulate the process of large scale liquid biofuels production
via fluidized bed gasification using ASPEN™ process simulation
software and compare the results with existing literature. Mass
and energy balance analyses are done to optimize the system.
Results of the simulation provide the necessary information to
perform cost analysis whereby the economic feasibility of the
system is determined.

Share local events, recognitions,
discoveries with your fellow
IAS members.
Send your science news
to the IAS Office for publication
in the Bulletin.
42

65. ESTABLISHING THE OPTIMAL SIZES OF DIFFERENT KINDS OF BIOREFINERIES
Mark Mba Wright and Robert Brown
Iowa State University
This paper explores the factors that influence the optimal size of
biorefineries and the resulting unit cost of biofuels produced by
them. Technologies examined include dry grind com to ethanol,
lignocellulosic ethanol via enzymatic hydrolysis, gasification and
upgrading to hydrogen, methanol, and Fischer Tropsch liquids,
gasification of lignocellulosic biomass to mixed alcohols, and fast
pyrolysis oflignocellulosic biomass to bio-oil. On the basis of
gallons of gasoline equivalent (gge) capacity, optimally sized gasification-to-biofuels plants were found to be 50-100% larger than
biochemical cellulosic ethanol plants. Biorefineries converting
lignocellulosic biomass into transportation fuels were found to be
optimally sized in the range of 240 to 486 million gge per year
compared to 79 million gge per year for a grain ethanol plant.
Among the biofuel options, ethanol, whether produced biochemically or thermochemically, are the most expensive to produce.
These lignocellulosic biorefineries will require 4.72-7.8 million
tons of biomass annually compared to 1.2 million tons of com
grain for a grain ethanol plant. Factors that could reduce the optimal size of lignocellulosic biorefineries are discussed.
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66. DETECTION AND SOURCE IDENTIFICATION OF
FECAL CONTAlvlINATION IN CEDAR RAPIDS SURFACE
WATERS
Nicole M. Comer and Martin St. Clair
Coe College
The detection of Escherichia Coli in any body of water is an indication that contamination by fecal waste has occurred, and thus
disease-causing pathogens may be present in the water. This project assessed four local streams through weekly bacterial count
monitoring using the IDE:XX coliform system. Additionally, the
project attempted to determine whether human sources were a
factor via the detection of fluorescent whitening agents. Urban
creeks monitored include McLoud Run (two sites), Indian Creek
(three sites), and Dry Creek (one site). All were tested within parks
and school areas where children are likely to be in contact with
the water. Blue Creek, a rural stream, was also tested at three sites.
All four creeks repeatedly produced counts in excess of the state
standard for recreational contact of 200 cfu/100 ml - sometimes
producing bacteria counts over 20 times higher than the standard.
In fact, the three urban creeks combined only produced nine
readings lower than the standard out of seventy-six samples. Geometric means also indicated that all four creeks were "impaired"
for the entire recreational season. Optical brighteners were detected using fluorescence spectroscopy, indicating the likelihood
that some of the fecal bacteria came from human sources. A correlation between high bacterial counts and rainfall events was also
observed. This indicates that runoff from surrounding land is
another source of fecal contamination. This work helps to define
the areas of most concern to human health, and provides a guideline as to when local creeks are at their most hazardous levels.

67. LOGGERHEAD SEA TURTLE GAITS DETERMINED
FROM CRAWLWAY TRACES
Alyse Eddy
Upper Iowa Universi(y

watershed indicate areas of greater nutrient inputs where mitigation efforts may be more effective. Monitoring of the biofilter
indicates that this technique may be extremely effective at removing nitrate from tile drainage at modest cost.

Little is known about the functional gait of the loggerhead sea
turtle (Caretta caretta Linnaeus 1758) as they crawl across a beach.
Loggerheads have an alternating gait that produces impressions in
the beach sand kt own as crawlways. Photographs, sketches, and
video footage o f crawlways were studied to decipher the traces
made by nesf n(s logge heads on a Georgia barrier island. The
front flipper scrapes the surface of the sand, then pivots beneath
the plastrm. ,ts the flipper folds under the turtle. Extension of the
flipper completes the sequence of motions, which are then repeated by the opposite front flipper. The plastron is dragged
across tl1e impressions made by the front flippers, and then alternating push marks made by the rear flipper are superimposed
onto the earlier marks. Approximately 25 loggerhead crawlways
were measured and photographed during the 2007 nesting season
on St. Catherine's Island, Georgia. Individual turtles can be identified through their crawlways, and thus multiple emergences can
be attributed to a single individual, contributing to better understanding of the nesting behaviors of the loggerhead.

70. AGRICULTURAL RUNOFF FROM AN INTERMITTENT
TRIBUTARY SYSTEM IN BLACK HAWK COUNTY, IOWA
Anil Shrestha, Maureen Clayton and Mohammad Z. Iqbal
Universi(y of Northern Iowa

68. HYDROCARBON POLLUTION IN FRESHWATER
STREAMS AND LAKES
Jeffrey Alan Gard
Upper Iowa Universi(y
The negative impacts of major oil spills on marine aquatic ecosystems are well known. However, smaller releases of petroleum
product pollution are common in freshwater streams and lakes.
The Lower Kenai River in Kenai, AK, and Volga River and Frog
Hollow Lake in Fayette, IA were sampled and tested for gasoline
range and diesel range organics. The Kenai River Watershed was
sampled at 21 sites and the Volga River and Frog Hollow Lake
were sampled at a total of 6 sites. The results of the analyses indicate that hydrocarbons are present at detectable levels that in
some cases exceed EPA standards. In the Kenai River, hydrocarbon contamination resulted from unburned refined gasoline product with outboard motors as the most likely source. In the Volga
River and Frog Hollow Lake, hydrocarbon contamination probably resulted from gasoline product carried by stormwater runoff. ,
This study points out the importance of monitoring fresh water
streams and lakes identifying the sources of pollutants, and workc
ing to reduce or eliminate hydrocarbon pollution.

69. WATER QUALITY IN LIME CREEK: EFFECTS OF
BEST MANAGEMENT PRACTICES .
Sakinah Haque, Erin Ridley and Martin St. Clair
Coe College
Lime Creek drains into the Cedar River north of Cedar Rapids,
and has a watershed of approximately 42 square miles. 75-80% of
the land in the watershed is planted in row crops. Portio~s of
Lime Creek have been designated as "impaired" by the state of
Iowa due to decreased mussel diversity and population. The Lime
Creek Watershed Council, an organization of farmers, has introduced a number of performance-based incentives for farmers to
improve nutrient management, as well as installing a biofilter to
reduce nitrate concentrations in drainage tile effluent. We report
on water monitoring efforts designed to test the effectiveness of
these measures. Weekly measurements of nutrient levels in the

Dry Run Creek watershed is the major drainage system in the
northwestern Black Hawk County, Iowa. It covers an area of approximately 15,200 acres with nearly 24.5 miles of stream channel.
The watershed was listed on the Iowa s impaired water list in 2002
and 2004. The objective of this study was to find out the contribution of fertilizers from the agricultural land to the dry run creek
in terms of temporal and spatial variation. A total of 13 different
sites were chosen to gather samples from the watershed. The sites
were georeferenced using GIS. A total of 221 samples were collected for phosphorus, anions and suspended sediment analysis.
Samples were taken from April 2007 through October 2007. The
major water quality parameters like conductivity, dissolved oxygen, pH, turbidity, and temperature were measured on site using
proper hydrologic instruments. Water discharge for all the sampling sites was also calculated. The levels of phosphorus, anions,
and suspended sediments are expected to increase during late
summer Qune, July) due to increased runoff from agricultural
fields compared to early summer (April, May) or Fall (August,
September, October). The concentration of suspended sediments
was as high as 84.68 mg/I after the flood event at site 6 in late
May. The highest levels of chloride, nitrate and sulfate had been
observed as 89.22 ppm, 88.36 ppm and 50.04 ppm respectively.
The results will be correlated with types ofland-use in the watershed to determine their impacts.
71. E. COLI LEVELS IN VOLGA LAKE AND ITS TRIBUTARIES, FAYETTE, IOWA
Hollis Weber
Upper Iowa Universi(y

Escherichia coli are bacterium that is commonly found in the lower
intestine of warm-blooded animals. Animals benefit from hosting
E. coli because it produces vitamin K2, and prevents the establishment of pathogenic bacteria within the intestine. When humans
ingest harmful amounts of E. coli, they may experience severe
cramps and diarrhea. A planned beach at Volga Lake could expose people to E. coli. The levels of E. coli at the proposed beach
site and at the mouth of the lake s tributaries were tested. Tests
showed E. coli levels at the beach site are safe for swimming.
However, two of the tributaries showed elevated levels of E. coli,
and land-use analysis revealed that this might be traced to livestock pastures. Future work will involve developing a model of
the lake to predict the survivability of bacteria reaching the beach
from these sources.
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72. INVESTIGATIONS OF ESCHERICHIA COLJ, NITRATE, AND PHOSPHATE LEVELS IN OUTLET CREEK,
IOWA
Todd Wical and Melinda Coogan
Buena Vista University

ern U.S., adding to the concern about domestic animal species as
a reservoir of this bacterium. Additional studies are ongoing to
examine the molecular epidemiology of these isolates, and to determine carriage rates of MRSA among workers in contact with
these colonized pigs.

Outlet Creek is the receiving stream for the overflow of water
from Storm Lake and terminates at the confluence of North Raccoon River in Buena Vista County, Iowa. At the inflow, Outlet
Creek has previously been shown to have relatively low levels of
Escherichia coli (E. colt), nitrates, and phosphates. Additional studies
have also indicated downstream sites within Outlet Creek are
some of the most polluted areas within the Mississippi River watershed in regards to E. coli and nitrate levels. The aim of this
study was to investigate pollutant levels, with the specific aim of
locating areas within Outlet Creek that express these increased
levels. Investigations were conducted to see the pollutant fate as
they enter the North Raccoon River. Water samples were taken
from six locations along the stretch of Outlet Creek along with
samples from above and below the confluence of Outlet Creek
within the North Raccoon. The samples were then evaluated for
nitrates and phosphates using analytical methodology. The samples were also evaluated for the presence of various types of coliform, including E. coli, using the Most Probable Number (MPN)
method. It was found that Outlet Creek E. coli, nitrate, and phosphate levels generally increased from Storm Lake to North Raccoon River with spikes occurring at the outfalls of the Storm Lake
Municipal Waste Water Treatment Plant (WWTP) as well as at the
Tyson WWTP.

74. EFFECTS OF METOLACHLOR ON THE GROWTH OF
HUMAN LIVER CELLS
Sadiatu Musah and Kavita R. Dhanwada
University ofNorthern Iowa
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73. PREVALENCE OF METHICILLIN-RESISTANT
STAPHYLOCOCCUS AUREUS (MRSA) IN SWINE FROM
THE MIDWESTERN UNITED STATES
Tara C. Smith, Abby L. Harper, Michael]. Male, Erin MoritzKorolev, Daniel J. Diekema and Loreen A. Herwaldt
University of Iowa
Over the past deca~e, the epidemiology of methicillin-resistant
Stap~lococcus aureus (MRSA) has undergone significant changes.
Once primarily a hospital-based pathogen, MRSA is now found
increasingly in the community, and this bacterium has caused serious infections in individuals with no history of hospitalization.
Additionally, MRSA infections have been documented in horses,
dogs, cats, and cattle, among other animals. Recent research has
also shown that swine and swine farmers are colonized with
MRSA at high levels in the Netherlands and Canada. However, to
date no studies had investigated carriage of MRSA in swine and
swine farmers in the United States. Therefore, we collected samples from swine on 7 different farms in Iowa and Illinois. These
farms are part of a single closed production system consisting of
approximately 60,000 live animals at any given time. Nasal swabs
were taken from 209 swine representing 7 different age groups.
Overall MRSA prevalence was found to be 70% (147 /209).
Prevalence varied by age group and farm, ranging from 36%
(11/30) in adult swine, to 100% (60/60) of all animals aged 9 and
12 weeks. These results show that colonization of swine by MRSA
is very common on the farm system we examined in the Midwest-
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Metolachlor is a broad-spectrum pre-emergent herbicide used to
control broadleaf weeds. Evidence of the bioaccumulation of
metolachlor in edible species of fish as well as reports of its adverse affect on the growth and development of juvenile fish
(Chesters et al. 1989, USEPA 1987) raise concerns about its effect
on human health. Additional studies indicate that exposure from
this herbicide has genotoxic effects in tadpoles (Clements et al.,
1997); effects cell growth in yeast (Echeverrigaray et al., 1992),
and reduction of body mass in chicken embryos (Varnagy et al.,
2003). Studies from our laboratory using HepG2 cells (an immortalized human liver cell line) have shown that low-level metolachlor exposure was able to inhibit cell growth. A statistically
significant decrease in growth was detected in cells exposed to 50
parts per billion (ppb) metolachlor compared to control. This
level is lower than the USEPA Health Advisory Level of 100 ppb.
A HAL is a non-regulatory health based concentration in drinking
water that shows no demonstrable adverse health risks. To establish a mechanism for reduced cell growth, flow cytometry analysis
was done to determine if alterations in the cell cycle occurred after
metolachlor exposure. Initial studies indicate low levels of the
herbicide may not affect cell cycle progression; however, higher
herbicide concentrations need to be tested. Western blot analysis
was performed to look for alterations in cyclin expression. Preliminary results indicate cyclin D1 protein expression may be altered in metolachlor-exposed cells compared to control.
75. DISTRIBUTION, RANGE EXPANSION, AND INFECTION STATUS OF 3 SPECIES OF TICKS IN IOWA
Jonathan Oliver and Lyric C. Bartholomay
Iowa State University
The Iowa Lyme Disease Surveillance Program (LDSP) accepts
ticks that are submitted by medical doctors, veterinarians, and the
general public, then identifies those ticks to species and tests
blacklegged ticks (Ixodes scapularis) for the presence of the Lyme
bacterium, Borrelia burg,do,feri. Through passive surveillance, the
program has accrued a dataset spanning 17 years consisting of
thousands of data entries; for each specimen, there is information
on the species identification, life stage, collection date, host, engorgement, and provenance. These data have been used to map
the distribution and timing of activity for the different life stages
of the ticks most commonly seen in the state, including Dermacentor variabilis, Amb/yomma americanum and I. scapularis. The range of
these species has changed during this timeframe, particularly for
A. americanum and I. scapularis. Large-scale geographical and
chronological maps help to gauge the risk of potential exposure to
tick-borne diseases. In order to get this information to the public,
the long-term dataset collected in the Iowa LDSP database has
been recently used to produce a publication that describes some
aspects of the biology (distribution, lifecycle, etc.) of each of these
3 species.

76. CYCLIN D1 EXPRESSION IN ATRAZINE-TREATED
HUMAN CELLS
Daniel E. Pelzer and Kavita R. Dhanwada
University of Northern Iowa
Atrazine is a commonly used herbicide in the United States. Studies have correlated herbicide exposure with a variety of health
risks in non-target organisms, including humans and amphibians.
Previous work from our laboratory has shown that low-level
atrazine exposure inhibits cell growth and may delay progression
through the cell cycle. The purpose of the current study is to determine the effect of environmentally-relevant levels of atrazine
on the expression of cyclin D1, a protein that regulates the G1
phase of the cell cycle. HepG2 human liver cells were exposed to
increasing levels of atrazine (0, 50, 100, 300 parts per billion, ppb)
for 24 or 48 hours. Cyclin D1 expression was quantitated by
Western blot analysis in atrazine-treated and control cells. Results
showed decreased expression of cyclin D1 in atrazine-treated cells
compared to control cells. Timecourse experiments were conducted using synchronized HepG2 cells. Cells, treated with 300
ppb atrazine or left untreated (control), were harvested at specific
times (1, 4, 8, 12, 24, 48 hours). Western blot analysis was then
used to measure cyclin D1 protein expression. Preliminary results
indicate that atrazine-treated cells exhibit decreased cyclin D1
expression at 12 and 24 hour time points compared to control
cells. These observations suggest atrazine exposure induces a G 1
block in the cell cycle. Real-time PCR is currently being done to
measure mRNA transcripts in atrazine-treated cells.
77. EFFECTS ON AROMATASE ACTIVITY AND CELL
PROLIFERATION IN HUMAN CELLSAFTERATRAZINE
EXPOSURE
Angela Ganschow and Kavita R. Dhanwada
University ofNorthern Iowa
Atrazine is a chlorinated triazine used as a selective pre-and postemergent herbicide to control broad leaf and grassy weeds. \Vhile
it is very efficient and very economical in target plants, many nontarget effects of this herbicide have been demonstrated in mammals, amphibians and fish. Previous studies have shown endocrine effects occurred after atrazine exposure; an induction of
aromatase activity in human cells at high concentrations of this
herbicide has been demonstrated (Sanderson, 1999). Aromatase is
an enzyme that converts androgens into estrogens, thus an induction of this enzymatic activity can lead to increased levels of feminization in organisms and lead to a disruption of the endocrine
system. Previous work form our lab has shown decreases in cell
proliferation of human liver cells (HepG 2) in response to a 72
hour exposure of 156 parts per billion atrazine. In this current
study, we want determine if endocrine effects occur after atrazine
exposure. Changes in aromatase activity are measured in cells
treated with environmentally relevant levels of atrazine compared
to non-treated cells. Two different cell samples are used: cells that
have had a 24-hour atrazine exposure (short-term) and cells that
were continuously exposed to varying concentrations of atrazine
Qong-term). Aromatase activity was assessed using the tritiated
water release assay. To determine if long-term atrazine exposure
had any effect of cell proliferation, an MIT assay was performed
to measure cell growth. Preliminary work suggests that 3 parts per
billion atrazine does not alter aromatase activity.
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78. GEOLOGIC AND ENVIRONMENTAL APPLICATIONS
OF LIDAR ELEVATION DATA
Andrew B. Asell and James D. Giglierano
Iowa Department ofNatural Resources
The term 'LiDAR' stands for Light Detection and Ranging. Essentially it is an active remote sensing system built around a
pulsed laser rangefinder. An airborne GPS and inertial measurement unit fix the position of an aircraft at the time a pulse is emitted so that a ground's location and elevation can be accurately
calculated. Capturing x, y, and z readings 50,000 to 150,000 per
second at a ground spacing up to 1.5 meters apart, massive volumes of surface data are produced. This digital, surface elevation
data is then processed using Geographic Information System
(GIS) software creating two-dimensional digital elevation models
(DEMs) and three-dimensional shaded relief images (hillshades).
In 2005, a group of Iowan conservation partners collaborated on
a pilot project to obtain high-resolution LiDAR products for five
small watersheds. The aim of this project was to determine the
utility ofLiDAR products. Utilizing ESRI's ArcGIS software,
versions of DEMs and hillshades were produced. Even in areas of
very low relief, subtle glacial, aeolian, karst, fluvial, and anthropogenic features of Iowa s surface became obvious. Also, outputs
from surficial hydrology models were vastly improved. Based on
the success of the pilot project, in 2006 four Iowa agencies pooled
resources to acquire State-wide LiDAR coverage. Tentatively
scheduled for completion in late 2008, this data will be distributed
freely via the web. One can expect LiDAR to increase the efficiency and accuracy of mapping, surveying, and modeling applications pertaining to archeology, geology, conservation, and engineering while serving as a valuable educational tool for Iowa.
79. A LATE PLEISTOCENE GIANT GROUND SLOTH ASSOCIATION FROM THE TARKIO VALLEY, SOUTHWESTERN IOWA
David J. Brenzel, Holmes A. Semken, Jr. and Sarah E. Horgen
University of Iowa
Excavation in the West Tarkio Valley, Page County, Iowa has
uncovered the remains of an adult Megalm!JX jeffersonii, lying in situ,
intermingled with two juveniles. This is the first time a juvenile
Megalo'!)'X has been found in direct association with an adult.
Landowners discovered remains of the adult in the bed of the
West Tarkio Creek and brought them to the Department of Geoscience, University of Iowa, in 2002. They agreed to permit excavation and donate the specimen for research and exhibition. Excavation by the UI Department of Geoscience and Museum of
Natural History began in 2003 with the help oflocal contractors
and volunteers from around the Midwest. To date, the project has
recovered over 90 major elements of the adult, the second most
complete and possibly the second l~rgest adult specimen of the
species. In the spring of 2006, the remains of the first juvenile
were discovered. To date, over 40 major elements have been recovered making it the second most complete juvenile. A second,
smaller juvenile was discovered in the fall of 2006. When and precisely how the animals perished remains unknown. Preliminary
pollen analysis suggests a post-glacial environment. A proposal is
in preparation to fund analysis of stable isotopes, DNA, pollen,
plant macrofossil, stratigraphic and sedimentological parameters
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of the specimens and associated deposits, possibly providing insight into sloth behavior, habitat, resource partition, family associations, and paleoenvironments during the Pleistocene/Holocene
transition. A wide range of UI units is being recruited to participate in the research.
80. DRY RUN CREEK, CEDAR FALLS, IA: AN EXAMPLE
OF URBAN STREAM RESTORATION
Tyler Dean Engelhardt
University ofNorthern Iowa
In 2002, the Iowa Department of Natural Resources conducted
an assessment of Dry Run Creek. This assessment led to Dry Run
Creek being placed on Iowa's impaired waters list. In an effort to
restore Dry Run's water quality, the DNR has launched the Dry
Run Creek Watershed Improvement Project. In 2005, the Black
Hawk Soil and Water Conservation District received a grant from
the Iowa Watershed Improvement Board. In the summer of 2007,
money from the grant was used to fund water quality improvement projects along the University Branch of Dry Run Creek on
the northern end of the University of Northern Iowa campus.
The projects focused on reducing erosion by stabilizing incised
banks to a gentle slope, installing permeable pavements in the
surrounding area to minimize run-off, constructing rain gardens
to soak up rain and pollutants from parking lot run-off, and placing bank hides along the stream to improve fish habitat. A streamflow rating curve and suspended sediment analysis is currently
being developed and researched to learn more about the behavior
of the stream channel. Future projects include the possibility of
stocking the creek with sport fish. The efforts of these projects
have already greatly improved the overall quality of the University
Branch of Dry Run Creek, and future goals aim to make use of
Dry Run Creek as a recreational attraction that can increase environmental awareness of visitors to the University of Northern
Iowa campus.

81. THE SKELETAL MORPHOLOGY OF THE GENUS
MILLEPORA DISPLAYS PHENOTYPIC PLASTICITY
Dana Friend
Cornell College
The genus Millepora, commonly known as fire coral, is a calcareous hydrozoan common in tropical seas worldwide. In the western Atlantic, there exist two prominent morphologies that are
presently being classified as separate species. Millepora alcicornis is
defined by thin nodular branches; Millepora complanata has plate
like, smooth blades. However, recent genetic data suggest that the
separate morphologies exist because of phenotypic plasticity, and
that two genetically isolated clades (including an intermediate
form) cannot be distinguished from one another morphologically.
Quantitative analysis of coral colony rnicrostructure using thin
sections, suggests that it is possible to differentiate between M.
alcicornis, M. complanata, and the intermediate form from each other
morphometrically. However, the distinctions aren't matched by
the genetic data, indicating that current described species of Milleporids in the tropical Western Atlantic are not genetically isolated.

82. PLEISTOCENE FOSSIL BIRDS FROM IOWA LOCALITIES
Katherine McCarville
Upper Iowa University
Rocks of appropriate ages and environments of deposition that
could preserve fossil birds are present in Iowa. These include Jurassic evaporites near Fort Dodge and Cretaceous fluvial rocks in
the western portion of the state, but these rocks are poorly exposed at the surface. Pleistocene glacial deposits cover much of
the state, and the Loess Hills contain Pleistocene windblown deposits and volcanic ash layers that contain significant vertebrate
faunas in Nebraska and elsewhere. In addition, karst features of
the Paleozoic carbonate rocks of Iowa include innumerable caves
and sinkholes. Despite the presence of these rocks and potential
traps, published reports of fossil birds from Iowa are scarce.
Avian fossils have been collected in Iowa, primarily in connection
with screen-washing of Pleistocene deposits by University of Iowa
researchers, but most of these have not been studied. In this
study, avian remains have been identified from the Dutch Creek
and Garrett Farm localities (University of Iowa Paleontology Collections). Preliminary examination of these fossils shows they
represent passerine birds, smaller than the English Sparrow.

83. ZIRCON GEOCHRONOLOGY OF MIGMATITES AND
PEGMATITES FROM THE WESTERN GNEISS REGION,
NORWAY
Megan E. Regel 1, Emily 0. Walsh 1, George Gehrels 2, Kurt Hollocher3 and Peter Robinson4
Cornell College 1, University ofArizona2, Union College3, Norwegian Geological Suroryl
The Western Gneiss Region of Norway is one of the largest exposed regions of ultrahigh-pressure (UHP)/ high-pressure (HP)
metamorphic rocks in the world, making it an excellent location
to study the tectonics of UHP metamorphism. During the Caledonian orogeny, nappes of continental crust and ophiolitic material were emplaced onto Baltica basement orthogneiss. Migmatitic
basement gneiss and pegmatites cutting the ophiolitic nappes were
. collected west of Trondheimsfjord to pinpoint the timing of the
high pressure event in that area. Zircons were separated from the
samples, mounted in epoxy, imaged by cathodoluminescence
(CL), and dated by laser ablation multi-collector inductively coupled plasma mass spectrometry (LA-MC-ICPMS). A new technique was used during the dating process, decreasing ablation pit
size to -10 µmin diameter and -3 µm depth, permitting the use
of less material and leading to greater accuracy and precision of
ablation. CL images of the zircon grains generally reveal older
igneous cores containing oscillatory and/ or sector zones and
younger, lower uranium rims; partially recrystallized grains contain
remnant sector zones. Basement gneisses from the area yield typical Gothian ages of -1600 Ma with evidence of a Sveconorwegian
event at approximately 950 Ma and little sign of Scandian metamorphism. U-Pb ages of zircons from rnigmatitic basement
gneiss; however, indicate that the timing of partial melting was
associated with Scandian UHP metamorphism. Pegmatite ages
reveal similar Scandian ages with Ordovician protolith ages.

Be sure to stop by the IAS Bookstore for books on Iowa and regional topics.
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84. STABILITY OF MELT-RICH CHANNELS IN EARTH'S
MANTLE: HIGH PRESSURE AND TEMPERATURE EXPERIMENTS ON OLIVINE, CHRO1\11TE AND MORB
Kristyn Rodzinyak1, Dan King2 , Mark Zimmerman2 and David
Kohlstedt2
Cornell College', Universiry ofMinnesota2
High-temperature, high-pressure annealing experiments on partially molten rocks of olivine+ chromite+ 4 vol.% mid-ocean
ridge basalt investigate the role of surface tension on melt distribution in mantle rocks. In torsion deformation with constant
twist rate of 0.15 mrad / sec at 1473 K and 300 MPa confining
pressure, stress causes melt to segregate into melt-rich bands.
Once the stress is removed, surface tension redistributes melt
homogeneously. A 4-hour static anneal at 1473 Kand 150-200
MPa confining pressure dissipates bands and doubles the bandwidth. Melt influences mantle flow since even a small amount of
melt weakens the mantle. Melt-rich areas also experience significant deformation, becoming zones of localized deformation.
Highly permeable channels resulting from stress driven melt segregation may provide a mechanism for rapid buoyancy-driven
transport of melt from within the mantle to the surface allowing
melt to extrude from a planet s interior. Melt transport is important in many geological processes, such as oceanic crust formation
and volcanoes. At mid-ocean ridges, the erupted basaltic melt
(MORB) is not in equilibrium with the upper mantle peridotites
through which it travels. Chemical isolation of the melt during
transport can occur in highly permeable channels such as those
produced by deformation of partially molten rocks. Extrapolating
experimental results to Earth time and length scales will contribute to the understanding of time scales necessary to rehomogenize
these structures after melt segregation occurs and will inform discussion of mantle formation on other planetary bodies by adding
to our fundamental knowledge of multi-phase flow.
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85. INFUSING GEOLOGY INTO SEA TURTLE CONSERVATION: A CONTINENTAL PERSPECTIVE OF A
COASTAL PROGRAM
Gale A. Bishop, R. Kelly Vance and Fredrick]. Rich
Georgia Southern Universiry
Seven species of extant, endangered sea turtles are useful in assessing health of the world oceans and continents. The St. Catherines Island Sea Turtle Conservation Program (SCISTP), in its
18th year of operation, integrates "Conservation, Research, and
Education" in conservation of endangered Georgia loggerhead sea
turtle (Caretta caret/a Linneaus 1758) nests. The Program has conserved 1,947 nests, put 114,907 hatchlings into the sea, taught 216
interns, 193 of whom are K-12 teachers who have impacted over
220,531 school children. Outcomes have included 11 lntemet
products, 5 exhibits, 18 publications, and 53 presentations. Operated by GeoTrec LLC from Fayette, Iowa, the SCISTP promotes
geology in the program by using geologic principles in "reading"
sea turtle nests, deciphering beach stratigraphy and hydrology of
sea turtle nests, defining sea turtle nesting structures generated
within a nesting ethogram, assessing nesting habitat quality with a
"Rapid Habitat Assessment Tool," studying beach microstratigraphy and egg chamber morphology using expanding Polyurethane
foam replication, documenting loggerhead hatchling emergence

and emergence failure due to rain-induced air dams in egg chamber shrinkage stopes, defining nesting structures as potential trace
fossils, and extending study of modem nests into the Cretaceous
record of the Western Interior Seaway. The geologic perspective
is used to inform conservationists of the importance of change in
shoreline morphology due to sea level rise in developing longterm management plans for sea turtle conservation. The Program
presents three models for reform of science education, The Scientific Method Leaming Model, The Natural History Sustainability
Model, and The CPU Program Model.
86. GEOARCHAEOLOGY OF THE CHUDDIA RIVER VALLEY, WESTERN SICILY
Chad Heinze! 1 and Michael Kolb 2
Universiry ofNorthern Iowa 1, Northern Illinois University2
The chronology and patterns of late Pleistocene to Holocene
landform sediment-assemblage developments including alluvial
fans, fluvial drainages, and soil (paleosol) formation within the
Chuddia River Valley (western Sicily) have been investigated. The
geomorphic record identifies a transitional environment from the
onset of Neolithic agrarian activities during a relatively wet period
(mid-Holocene) to increasingly arid conditions through the cultural development of western Sicily. Major periods of landscape
change (erosion/sedimentation) surrounding Monte Polizzo occurred during the Late Iron Age (7th to 6th centuries BCE) and
the Migration Period (4th to 6th centuries A.D.). This paper presents a geomorphic record of landscape developments that may
provide insight into the interrelationships between the Elymian
culture (an indigenous Sicilian polity 8th to 4th centuries BCE)
and their surrounding environment. The results of this geomorphic investigation imply a correlation between erosion/
sedimentation events and the growth/ decline of the Elymian
presence at Monte Polizzo.
87. NEW INTERPRETATIONS OF THE PRECAMBRIAN
GEOLOGY OF IOWA AND ADJACENT AREAS BY THE
NICE WORKING GROUP
Raymond R. Anderson
Iowa Geological Survry
In January of 2005 and 2006 most of the geologists studying the
Precambrian of the upper mid-continent met at the Minnesota
Geological Survey to develop a consensus interpretation of the
Precambrian geology of Iowa and Minnesota and Wisconsin
south of the Precambrian outcrop belt. As the NICE (Northern
Interior Crustal Evolution) Working Group, these scientists compiled recently-obtained aeromagnetic data from Minnesota and
Wisconsin with Iowa data and also reexamined drill samples, determining new radiometric ages for critical samples. Integrating
these new data with extant information they developed a new
interpretation of the Precambrian basement of the region that
differs from previous interpretations in many key ways. The most
important change in our understanding of the Iowa basement is a
younger age, Y avapai(l 700 1800 Ma), for the gneiss-dominated
crust that underlies most of Iowa and was previously interpreted
as Penokean(1890 1830 Ma). This younger age severely constrains
interpretations of the age of emplacement of the extensive mafic
pluton sequence in northeast Iowa, implying a Keweenawan (1100
Ma) age for this previously undated intrusive event. Although the
path and interpretation of the Spirit Lake Tectonic Zone (the
southern margin of the Archean Superior Craton) is unchanged in
Iowa, it is now interpreted as trending eastward into southern
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Wisconsin along the trend of the Trempealeau Tectonic Zone.
Finally, the geologic setting of granitic plutons that intruded the
Archean Craton in northwest Iowa, previously associated with the
late stages of the Penokean Orogeny, is now called into question.
88. PETROLOGY AND GEOCHEMISTRY OF THE CHICO
HILLS CARBONATITE
Lee S. Potter1 and Amy Jo Jacobson2
University ofNorthern Iowa 1, Des Moines East High Schoof!
Calcite carbonatite is a miniscule portion of the alkalic Chico Sill
Complex of Northeast New Mexico. Outcrop area is less than 100
m2 and the intrusion is hosted in a Neogene phonotephrite sill
that has intruded lower Cretaceous carbonates and shales. Previous workers have described a relatively simple mineralogy of calcite and minute apatite in a limonite matrix. Petrography, X-ray
diffractometry, and electron probe analysis confirm the primary
carbonate mineral is impure calcite
(MnO> FeO>SrO> MgO> > BaO), apatite is essentially absent and
the Fe-oxide is primarily goethite. Other minerals present include
barite, pyrite, and trace quartz. Rare-earth element (REE) minerals
containing Ca and Ca-Ti are present in the goethite matrix. The
presence of goethite, plus isotope values of carbon (d13C (PDB)
= -2.65) and oxygen (d18O(SMOW) = 15.3), suggest that the
texture is not primary. The normalized-element pattern of the
carbonatite compares to silicate rocks in the sill complex by having the highest concentrations of Ba, Th, REE, and Y. The pattern produced by these elements, plus Sr, is parallel to the most
evolved Chico phonolite. Depletions are noted in Nd-Ta, Sr, and
Zr-Hf, and Rb is absent. Chondrite-normalized REE patterns are
strongly light REE-enriched (La= 3100 ppm), showing a slightly
convex-down line and no Eu-anomaly. This compares with Lshaped and cup-shaped patterns and negative Eu-anomalies in the
most-evolved phonolite. Finally, Pb isotopic ratios (206Pb/204Pb
= 18.5, 207Pb/204Pb = 15.6, 208Pb/204Pb = 38.8) do not coincide with values of Raton-Clayton volcanic rocks that are spatially
associated with the sill complex.
89. IOWA'S WATER RESOURCES: MANAGING FOR SUSTAINABILITY
Robert D. Libra
DNR-Iowa Geological Surory
Over the past several decades, Iowa has paid insufficient attention
to its water resources from a supply, or quantity viewpoint. Collection of basic .data on stream flows, water withdrawals by specific source, and groundwater levels have lagged or been curtailed.
Geologic characterizations of our major aquifers are 20-40 years
old, and compilations of aquifer and watershed properties are
outdated. In addition, models and other tools that allow predictions of long-term sustainability under various scenarios are
needed to assess the future results our current water allocations.
The states allocation program itself operates with about one third
of the support it had 30 years ago. Against this backdrop increased energy prices have resulted in rising water demands for
the biofuels industry, and prompted a rapid growth in geothermal
extraction wells. Agricultural production for biofuels may result in
land use changes that alter run-off and infiltration rates, and may
drive an increase in irrigation. In addition, effects of climate
change on the states hydrologic cycle need to be considered in
water planning and sustainability assessments. We have proposed
an ongoing Water Resource Management program that will characterize our water sources, improve our compilations of current
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and projected water use, enhance our monitoring of stream flows
and groundwater levels, direct resources to the states allocation
program, and build aquifer and watershed models that will allow
the long term sustainability of our water resources to be assessed.
This program would also support the development of a 21st century State Water Plan.
90.GROUNDWATERAVAILABILITYMODELINGLOWER DAKOTA AQUIFER
J. Michael Gannon
Iowa Department ofNatural Resources
To help evaluate the potential impact oflarge water users, the
Iowa Department of Natural Resources has initiated a Water Resource Management Plan. Part of this Plan is to use computer
simulation models or Groundwater Availability Models (GAM) to
evaluate current and future water use and its potential impact on
an aquifer. How much water can be pumped from an aquifer
over 10-, 20-, or 100-years? Will my well go dry? Will the water
level drop below my pump? What impact will this increase in
water use have on water quality? These and other questions will
be evaluated using GAM. The first and most important step in
GAM is to understand the geology of a particular aquifer.
Groundwater flows through rock and sediment, and the success
and accuracy of GAM is dependent on conceptualizing and entering this geologic data into the model. The Dakota aquifer is the
first regional aquifer in Iowa to be studied using GAM.
Along with the geologic data, hydrologic properties are also entered into the model. This is usually obtained from pump tests
performed on large capacity wells, water levels collected in wells,
and known and estimate boundary conditions. These hydrologic
properties must be entered for each layer in the model. Following the hydrologic inputs,
a series of complex groundwater flow equations are simplified and
solved within each grid. The groundwater flow and elevation data
is the output from the summation of the grid solutions.
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91. USING WATERSHED ASSESSMENT AS A TOOL FOR
EXPERIENTIAL ENVIRONMENTAL EDUCATION
Katherine Michelle McQuiston and Jennifer Alice Schomers
Buena Vista University
Iowa's educators need continuing support in developing experiential curricula that provide quality environmental science education
programs for K-12 students. A beneficial method of accomplishing this is to give students opportunities to learn and apply field
assessment tools. The North Raccoon River Watershed, located
within Buena Vista County, Iowa, was the location for this study,
which included water, soil, habitat, and biomonitor assessments.
The double focus of this research was to investigate the quality of
the physical and biotic parameters found within the North Raccoon River Watershed and to examine how an assessment tool of
this type could be utilized by Iowa educators involved in science
explorations. The research was done with groups of Buena Vista
University students following training in how to conduct different
types of river assessments. After data were collected, discussions
included meaning of results and how the data could be evaluated.

Individually, data were analyzed by using various indices, such as
an Index of Biotic Integrity, and further explained in a narrative
format that included tables and graphs. The overall results indicated a "fair" habitat for this reach of the North Raccoon River.
Involvement in this type of research experience can be beneficial
to various age groups. Participation contributes to obtaining
knowledge of data-collection, organizing and understanding data,
and to creating a quality research paper. As future teachers, we
feel promoting experiential environmental research is important.
This provides a chance for students to further understand and
appreciate what'.is, going on .in. the environment around them.
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states and the issues and hazards specific to those states. In this
project, a three-year collaborative study will be undertaken
through cooperation of the authors with the Council of State Science Supervisors (CSSS), and the National Science Teachers Association (NSTA). The focus will be to identify science safety
issues and hazards common to the nation and discovering those
unique to respective states. From this information a Science
Safety Indexing System would be synthesized for use by individual
schools in assessing hazards and targeting needed corrections.
Ideally, attaining certain scores on the Index would better enable
science teachers to make schools better places to teach and learn
science safely. This might also make the schools and teachers better insurance risks.
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92. RIVER QUEST PROFESSIONAL DEVELOPMENT FOR
SCIENCE TEACHERS
Andrea Bixler 1, Don Brauhn2 and Tom Cuvelier3
Clarke Colkge 1, Washington Middle Schoo/2, Senior High Schoo/3

94. PAST, PRESENT, AND FUTURE: THE HISTORY, PRESERVATION, AND MODERNIZATION OF THE CENTRAL
COLLEGE HERBARIUM
Anna Abney and Paul Weihe
Central Colkge

River Quest provides professional development for teachers in
the areas of science and technology. It is a partnership of Clarke
College, local public and Catholic schools, Keystone AEA and the
National Mississippi River Museum & Aquarium. Funding for
River Quest has been provided by the Board of Regents, State of
Iowa under the Improving Teacher Quality State Grant Program
of the No Child Left Behind Act. We will discuss the organization
of the program as well as the results of two teachers' participation
in it. One teacher used River Quest content to develop a unit on
alternative energies in his eighth grade physical science class. Students discuss solar energy and how it affects photosynthesis
(biomass), the water cycle (hydroelectric), and wind power. They
also look at the impact of these alternative energies on the river
and land around it. Another teacher used his River Quest experience to enhance a unit on photosynthesis for a 10th grade biology
course. Activities include the study of the electromagnetic spectrum, starch production in coleus leaves and a quantitative way to
measure the rates of both photosynthesis and cellular respiration
in plant leaves. Both teachers also incorporated River Quest
teachings on multiple intelligences, inquiry-based learning, technology integration, and other pedagogical techniques.

The Central College herbarium was founded over 50 years ago as
a teaching collection which also supports research in ecology and
plant systematics. Significant acquisitions to the collection have
been added through thesis work (principally in Iowa and Kansas),
trades with other herbaria, and international collection associated
with Central College's study-abroad programs (especially the Yucatan Peninsula of southeast Mexico). Preservation efforts underway assess the condition of specimens (repairing where necessary), provide an updated catalog, and organize specimens for ease
of retrieval. Current efforts to modernize the collection include
entering label information into a program (Specify], thereby creating a database available to both Central College personnel and
others via the Internet. Users will be able to query the database
for taxonomic, collection, habitat, range, or other information.
When complete, this will allow users anywhere to conduct comparative searches among collections, and generate distribution and
phenological analyses for ecological and other studies.

93. NATIONAL SCIENCE SAFETY INDEXING SYSTEM
Jack Gerlovichl and Dennis McElroy2
Drake Universiry 1, Graceland Universiry2
National Academic Science Safety Indexing Project Dr. Jack A.
Gerlovich, Professor Science Education Safety Drake University
Dr. Dennis McElroy, Assistant Professor Science Education,
Graceland University There is extensive agreement within the
profession that the hands-on, minds-on approach to teaching
and learning science, described within the National Science Education Standards (NSES) creates a more effective learning environment. However, this approach results in serious safety challenges for teachers and students in old and/ or poorly equipped or
maintained facilities and where safety training is deficient or nonexistent. Studies by the authors reveal that science safety in our
nation's schools need significant attention and now (Gerlovich, J.
A. and Parsa. 2002, Gerlovich, J.A. et al, 2002, Gerlovich, J.A. et
al. 1998, Young,J.A. 1972). These studies focus on individual

Did you know that your donation to
IAS is tax deductible? You can direct
your donation to the Junior Academy, Iowa Science Foundation,
Benchmark Fund, or the General
Fund. See the Bulletin for more information.
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95. DEVELOPl\ffiNT OF THE AXILLARY BUD COMPLEX
IN ECHINOCYSTIS LOBATA (CUCURBITACEAE): INTERPRETING THE CUCURBITACEOUS TENDRIL
Theodore B. Guthrie1, Tim A. Zitnak2 , Usher Posluszny2 and Jean
M. Gerrath 1
University efNorthern Iowa 1, University ef Guefph2

direction of the overall development. A. cordata shows a right
handed dominant development that runs in a counter-clockwise
trajectory. Overall, these differences in developmental trajectory
support the phylogenetic hypothesis.
97. POPULATION GENETICS OF WOOD TURTLES
(GLYPTEMYS INSCULPTA)
Samantha Enabnit, Theresa Spradling, Jeff Tamplin and Jim Demastes
University ef Northern Iowa

Tendrils are coiling organs used for climbing and mechanical support. They are present in a number of distantly related angiosperm
families and can be modified leaves, stems, inflorescences or
roots. Thus they have likely arisen independently several times,
and are a good example of convergent evolution. In the Cucurbitaceae, despite investigations over the past hundred years, there is
still no unifying interpretation of the morphological origin of the
tendrils or branching pattern of the axillary bud complex (ABC)
and the tendril has been hypothesized to be homologous to a leaf,
a flower, a stem, or a combination of stem and leaf. Echinocystis
lobata (wild cucumber) was used as a model to study the early ontogeny of the ABC and the tendril, using epi-illumination microscopy and serial resin sectioning. The ABC produces four structures, beginning proximal to, and ending distal to the subtending
leaf: (1) an inflorescence of staminate flowers, (2) a solitary pistillate flower, (3) an axillary bud, and (4) a tendril. There are two
bifurcation events of the ABC that result in the above structures.
The first event separates the tendril primordium from the continuation of the ABC, and the second event separates the staminate inflorescence and the ABC. The pistillate flower forms between the staminate inflorescence and the axillary bud. A subtending leaf is not involved at any time during these bifurcations. Thus
we conclude that the tendril and other organs formed by the ABC
are stems (axillary branches), all of the same morphological value.

The distribution of wood turtles ranges from Nova Scotia south
to Virginia and west to Minnesota and Iowa. Wood turtles in
Iowa are isolated from the more contiguous distribution of the
species and are located in the northeast region of the state. In our
study, we are comparing wood turtles in Iowa to populations
found in West Virginia where wood turtles are more common.
Iowa has a smaller population of wood turtles and we are interested in the amount of genetic diversity in this population. Therefore, we tested for the presence of potential inbreeding as well as
recent population bottlenecks using microsatellites (Short Tandem
Repeats of DNA) to determine allele frequencies of Iowa and
West Virginia wood turtles. We used the resulting data to determine the ratio of heterozygotes to homozygotes in each population. We have examined 12 loci for the Iowa and West Virginia
wood turtles. Our results have shown little evidence of inbreeding, but there may be reduced allelic variation in Iowa. Decreased
allelic variation would suggest the possible occurrence of historical population bottlenecks.

96. COMPARATIVE LEAF DEVELOPl\ffiNT OF TWO SPECIES OF AMPELOPSIS (VITACEAE)
Benjamin Doughan and Jean M. Gerrath
University efNorthern Iowa

98. EFFECTS OF 'CONTEXT' ON PHYSIOLOGICAL RESPONSES TO RACIAL EPITHETS
Amber Andrews, Amy Lorenzen, Michelle Stone and Robert
Dunbar
Buena Vista University

A recent molecular phylogenetic hypothesis for the Vitaceae
(Soejima and Wen 2006) placed the two North American species
of Ampelopsis (A. cordata Michx. and A. arborea (L.) Koehne) in two
different clades. This is correlated with mature leaf morphology in
that A. cordata has simple leaves, and A. arborea has compound
leaves. The objective of this project was to compare leaf development in the two species from initiation to maturity in order to
determine how and when their developmental trajectories differentiate, using epi-illumination micrography and morphometric
analysis. Early leaf initiation and development did not differ, and
what appeared to be first order lateral leaflet primordia (LLP1)
were initiated acropetally along the margins of the leaf primordia.
In A. arborea, once all four pairs of LLP1 were initiated, acropetal
initiation of second order lateral leaf primordia (LLP2) from margins of the basal LLP1 occurred, whereas in A. cordata, once five
pairs of LLP1 were initiated, lateral growth extending from the
margin of the leaf midvein carried the LLP1 outwards to form the
dentate margins of the simple leaf blade. In A. arborea marginal
growth occurred similarly, but from the lateral primordia, thus
forming leaflet blades. A. arborea shows overall symmetrical compound leaf development in a proximodistal direction with all lateral leaflets branching mediolaterally and slightly in the opposite
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Different stimuli, such as images or words, provoke different
types of physiological reactions in each individual. Our research
will investigate and analyze these reactions to assess the hypothesis that physiological responses to racially-charged words will
change based on emotive influences in the environment. Student
volunteers at Buena Vista University will be shown random images of faces in one of three emotive states, one of three raciallycharged words, or a combination of the two. Specific indicators of
physiological stress will be monitored and recorded, including
heart rate and galvanic skin response. Data analysis will determine
whether reaction to a word is altered when it is paired with any of
the emotive states. The experiment will aid in our understanding
of the perception of words and images in different contexts at the
physiological level. The data collected can then be used to design
future experiments using other types of epithets.

99. DOWNSTREAM INTRACELLULAR CHLORIDE
CHANGES FROM BATH-APPLIED GLUTAMATE AND
THE EFFECTS OF AMPA AND GABA-A RECEPTOR ANTAGONISTS
Sarah Anne Colvin, Kyle Glienke,Janice Bergman and Robert
Dunbar
Buena Vista Universiry
Chloride is a key inhibitory anion in neuronal circuitry. Analyzing
fluctuations of chloride concentrations in the cerebellum is essential to understanding these networks and the inhibitory actions of
chloride within these cells_. Glutamate is a common neurotransmitter and its excitatory effects have been extensively studied. We
have previously demonstrated that bath-application of glutamate
causes an increase in intracellular chloride within granule cells,
suggesting downstream inhibitory effects. For this study, we investigated the mechanism by which glutamate exerts its downstream inhibitory effects. Our hypothesis is that glutamate binds
to AMPA receptors on inhibitory intemeurons, which results in
downstream GABA release. To assess this hypothesis, we bathapplied an AMPA receptor antagonist prior to glutamate administration to observe the downstream effects. In addition, when a
GABAA receptor antagonist is applied with glutamate, similar
effects are observed. To measure changes in intracellular chloride
within cerebellar slices, we used transgenic mice expressing Clomeleon, a dimeric protein composed of yellow fluorescent protein
(YFP) and cyan fluorescent protein (CFP). Fluorescence resonance energy transfer (FRET) between these two proteins is inversely proportional to the fluctuations in intracellular chloride
concentration, which can be visualized using confocal microscopy. The result of this study suggests that glutamate is indeed
activating inhibitory intemeurons within the cerebellar cortex,
resulting in downstream inhibition in granule cells.
100. IMAGING OF INTRACELLULAR CHLORIDE
CHANGES IN MOUSE HIPPOCAMPAL NEURONS DURING BATH APPLICATION OF ESTRADIOL
Amanda R. Dorale, Alexandra A. Tritz, Danielle C. Bottorff and
Robert L. Dunbar
Buena Vista Universiry
Chloride homeostasis is critical for many cellular functions includ-

ing major inhibitory neuronal responses. Ion-gated GABAA receptors located on pyramidal neurons are activated by the neurotransmitter GABA to produce an inhibitory response in the hippocampus. Estradiol, a major steroidal horomone, has been
shown in recent studies to cause an increase in the formation of
dendritic spines and spine density in hippocampal pyramidal neurons due to its indirect effects on GABAergic inhibition. Estradiol
has been shown to cause these effects through reducing GABA
inhibition, which would essentially enhance excitatory activity. In
this study, we investigated the effects of estradiol on GABAergic
synaptic transmission through fluctuations in intracellular chloride

concentrations ([Cl-]i) in CA1 pyramidal neurons. We were able to
visualize and quantify reduced levels of [Cl-]i within hippocampal
neurons as a result of the bath-application of estradiol through
confocal microscopy. We used hippocampal slices from transgenic mice expressing a Cl- sensitive ratiometric indicator called
Clomeleon. Clomeleon, a dimeric protein consisting of cyan fluorescent protein (CFP) and yellow fluorescent protein (YFP), is
sensitive to [Cl-]i, and through the use of Fluorescence Resonance
Energy Transfer (FRET) between CFP and YFP, we are able to
quantify changes in [Cl-]. Our results indicated that estradiol decreases the levels of intracellular chloride within these pyramidal
neurons and thus decreases GABAergic inhibition in the hippocampus. With this decrease in inhibitory activity of GABA, estradiol has profound functional effects in the hippocampus.
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101. AUTOCRINE/PARACRINE MODULATION OF
BARORECEPTOR ACTIVI1Y BY ENDOGENOUS
PROSTANOIDS: IMPLICATIONS FOR BLOOD PRESSURE
REGULATION
V alter J. Santana-Filho 1, J aci A. Castania 1, Helio C. Salgado 1, Mark
W. Chapleau2 and Rubens Fazan,Jr.1
Universiry of Sao Paulo 1, Universiry of Iowa2
Arterial baroreceptors (BR) are mechanosensitive nerve endings
that detect and regulate arterial blood pressure (BP). Following a
period of BR activation (e.g., by increased BP), BR activity is transiently inhibited. This phenomenon, referred to as post-excitatory
depression (PED), is important for normal BP control. We hypothesized that prostanoids produced during BR activation
modulate PED following the period of activation. BR activity was
recorded from the left aortic depressor nerve (ADN) of anesthetized Wistar rats before and after electrically stimulating the ADN
for 10 seconds (5 V, 2 ms pulses at 20 Hz). The central end of the
ADN was crushed beforehand to prevent reflex changes in BP.
The protocol was performed before and after inhibiting
prostanoid production with the cyclooxygenase inhibitor indomethacin (5 mg/kg, IV, n=7). ADN activity measured 5 seconds
after the period of stimulation averaged only 19±2% of baseline
activity despite equivalent BP. BR activity recovered to 69±3%
and 92±3% of baseline at 60 and 120 seconds, respectively. PED
was significantly prolonged after indomethacin with activity averaging 43±6% and 49±8% of baseline at 60 and 120 seconds. We
conclude that prostanoids produced during BR activation exert an
excitatory influence on BR activity thereby hastening recovery
from PED. Disruption of this novel autocrine/paracrine mechanism by cyclooxygenase inhibitors (e.g., aspirin) or disease may
impair BP regulation and contribute to hypertension.

Be a science leader. Join an IAS Standing
Committee or serve as a Section Chair.
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We hope that you have
enjoyed the 120th Iowa
Academy of Science
Annual Meeting.
Please plan to join us next
year on April 17-18th at Des
Moines University for the
121 st Annual Meeting.
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